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%<?<«’! ;*r ^3j, 
f^^»filC!2|>I 

■«»o, 


^<1*1 

3ipf^<fi c^tf^ I «2rt>ittvf 

f^«3T 'ii^iS c3)^5t-^ c»it ^r>i?ii 

^tc5^ 5t» « r^r^n ^^air’p'-^tftc’tvT 

ofT^ji) 'Nisi^ r*fCiR^ f'r-^, 

I W9 '8iif^ 'SffsiriT 

‘-ItMtC'T ^tspftl“5 '*f^51JJ ^irf^?l1 « «t^f?( 

«it^« I 'S! ^ 

^r««-«t^ vfi^ I 

» 

^STt^lT^J C^ vn^ f^?:-t»?C9i5 C^^l ^Ifl 

k*\C5 ^t^l >!^ CW ^tC5 ^1?1 «<1ai11J C^rir^l^ '4r3JH*(t?T ^ 

I va^ TC»! ^tft 95^] 

W*ii^tf5 I 

■si^f^^t^ ia^x ai95f^^T<it»!i? 

^ifcwc»r ^t“5 I 



^ f=T»o 

vii^ n?i^* ri!5^^wt?r »»tft^j 

I %c’ip# W m\^ vfl^t 

3?Bfcwc»f ^V, 

^iT^tni^ C^ Sew l^^VB <1lc?! I 

^tarfc*f^ cww 

(.»rrc^^ ®tJi ^P? m I ^nrfatr^'« «»tcsiR^tc^ 

^j% ^rtcai^i? ^5 ifi^'fel wt5f f^% 

CW ftf^ aicifj c»I Wt^? 'SifS 

^t^it^f I »iT^?[«(^:. ’iftarcsi'« Pi^ri#c5» 

5t*il5i 'S 5F?ii ^?r ^im c?rRl r 

c^ir >i^;g r»ff^^ c»itc^^ 3ic<a cmw 

^t31tC«f^ C*fC“( =11 v5^S ar^ciF 
=lt»! ^t?itc^ffl <21C^JC^^ ^l^J f^, MtJISliSimflr 

=r^f^=?T?i w^t»f ^tcer, fS ? 

c^fR?TO, C*fC»f 

c^f^fftc?, ^t?«i ^z^z^ Pi'^^ srt^ 

^ar.wc’^ >1^^ c^»Rtaf 

f^3Fir Iff c»r ft^ci =it^, if=i- 

5Tt^t^c«ii'8 =i:^ I c’l^tcsi c^ m ^vs 

®tfi m ^fic® ffe, ®t^i ^ 
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C5T<I* ini^ f^t^^ll ^tfit I ¥C»l 

c*rc»f ^Rhi ^«r(^ij I 

^j^»ii ^f% ^5rniic»!^ wcH aftt»i> 
-sjn^j <2f^||<5's djf^fi’® ^vsi i ^h»ti 

*r"r «ifi¥ mnm tfrcitir^ 

5|1 Ifll W»I1 5t»lt^c« ^58 W 

5»l» c^^»Rtiii if% ^1 ^t'awt’T 

»i8rt^ I ^ '«n'«pT «rt3?tw?i cwcn c*ttc¥W^ 
a "anjl ft’Tt*! 911 5^1 i lil 9J^»l1 ft91 •fit^ ^ 

5^t^, 'SW C?^f^l1 C9t5( 

^■181 5Tt^ I fs?"59 vH ?FftC*l ^T*rtCW^ 

csfc*t^ c^-f 

♦ft^n 1 ^ ’®15I C’9tJ( »ir^l 9C»I 

WZ^ ^ ’St»J~f«il Siftft situ ffaiai 

Sl^siff »ai«i: ^f«9r5t‘< ^J^ST1 

C^«f "8’^9Sfr I ^T!l 

'ST^I Ut ^1 ^lli!, W1 >I5>lP?»1*ff»IC«H f^cws ®*)?r 
>a^? c^«itc!t <stf%^ c>i^ Ttc^i? »iTf 

t »W»I ’t??Pf?t*lt»lC?1I ’ififlf'SI. « ^iwtsi 

»)5it!i ai Ji^ >iv»j ^ lijafwift*! »wta *tfitalc*i a?, 

*ttn ail (3rt»w•antaincnaw 

»rf« wafifea **a; a9afVTt*tt*w aiaat fa^rta wta« uiif 



^J?{ ^fi[^ \ 
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^fai (gft? sit»T ^t^r c^iz^ cm^ 

?fv ^?n ^ci i 
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.c*iWf% 'sit’is I ^ifePiwtir '6 

«ltr5lf«=f t?l C2I% (cla8s)--Insect8, 

(order)—Hymenoptera, (family)—Apidaa, 

(genera)—Apis, (species) —MelliQca, 

(parities)—Italian, Carniolan, Egyptian, Cyprian, Can- 
<5aBian ^itf^ I ^1»I C’lt’Itr??! 

'sifin' ifl’t? ^'st^5 ?>‘#5rei, 

«J»rro«1, ’I? «» >1^3 

I iTsiPfCMc^ CJiWft?! Tt'f’r; 

^ >an? <a^ *tt<=Tl f'sff «rpfl« CTWtf^^ ftaw wt« 
^c?rcw*ra « wVitf? 'j's^ 

CTtsi >Vf Wt^ CTkfft C>I«(tpr <JtT5 C<f<(1 ’It? 5I1 I 'Stn 

Off«lt»i OTt^r® nt^ cn atts aic^j^ siikw sic<tT ▼’i 

cA ’(t'f?! nttf—4% ^>1. ^ic8 i ^?»ir« 

cA xi^ ’8t»i pftJitfl ^ «n or'fl ’itn *111 ^ 


ftc«f"f 5rts^Twt'3?l^ fi(«rcn 

c*itn I c^i^wsp (?iktf|l3f^, 'Q 

Jf^c^ ‘2ft?r cw^i ^ 

’flC3I f«5l f^JT <2I^T5 i 

jT^ 9! ft’fCK ^t«f^r I Vfl^ ^1t^^^J 

^fe ‘5t®1^, ^t?tc*f?i '^‘tt«c*i^ 

'q ^1^ *ir^ I 

**brown beea" 5ic»1, *i?1ni ^t?:^ t 

a c^W% 'crfsisfr^t ^?ri 

'®t^tC^^ ^C^J '9 (carniolans) 

Cyprians, Holy Lands, Tunisians, Cauca¬ 
sians, Banats ^^t3! cai^5rrft« 'sltai'fT^t 

M ftrai^ i 

<2rff5 ^ ^1 m 

^Vfl I 

^fil?lT'« 3Ft« a[9 ^1, *f5I C^fW^’ ^1 

f^zm c^lstap I 

^z^ f5»c^^l I 

C^W3Fr^ W^J?f% picw^ ^^ZW Of’! 

^z^ I f^3l ^?ri. « 

’«r5Tft^ ^*\ I ^t^BP, 

tfff® ^fiisrtc*! I 'sisrvpsh 

fW*Rl ^^Ta^^?rai ftc"l^ ^t^l ailcM 





c?^l 'e « 

'6*1 ^T1 I »iffe »f^ 

>13^ HT« .frfRs^ f’R 511 I 

C^rRc^ tvfizm JTt^ft?!*! C^ll^Itr^^ 
c*rftc»i 'swonr ^«f ^t^'« 

c*f<l ^tTi i si^ 

t2i^f« »n« 3ic<» 

'^va « wtc!f^ 5 ^i^ 51^1 ^t^i, 3i^5ap 5fiim. 

^t?tr«r?i 3rc<(j mv[ i 
Pf9f^^< (brown) c?i)3(tffe^ ^^•l ^tsitf^ 
wm I nfiisRt, ^ftaitc*! (Sim '6 sat 

(comb honey) '^m\^ I 

'Slew 3i^3P ’if^'311-st ^Tm c^3i5r 

m I ^•s ^C5{^ apsr P^9f^^^<, (iim f^ li 

ti^tm 3ic<rj c3rmc«ni« ^C5?^ c*f^l 3im, ft^icir 

'src^’Pl ^f»T I 

cn c?rCT ^ripf^ ^9, 

>!^»i <a^T^c^ mni > 

fw? ^Ti^T^il 3rt*(t^*t C3i\3itr^^ 

^ <£t^9r I ^?c»cn 5iPir$ niz^ c^ 

<5it3iifer 

{strain ) ^CH I ’fft[3ltC«l f^^I 

^3i^, ^^9\ ciisrtw 
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"--»’ r r > ^ ^ ✓•w 

^t%i ^firsjt’f s^r^ii'i ^ sri ^w\ 

'S ^5i'5l—<ij^ JJ5P9T '^«l 

T5 ^rir» ^t»f^ I 

otm 51-5 

<itc*r mtM c^frsfsiF 5t^i ’?t/:^. 

TC»iI '53*%?! ^fc^, tltftc??! ^irX ^l^\ 'sjtsjtCJf? 

c*»c»i^ caiy^itf^ '« ^tc^fij*^t?i c^i^siifei 

^f^5itc*i 'Bifsftcw^i cwc*t^ Oil^ffl^f w\^ 

51^53P &fsTll1 ^6^.1 

5»t^ I 

cwc»f ^\m 

(Rock Bee), (Indian Bee), 

(T^sitfe (Little Bee), iii^; (Dammer Bee). 

(Apis dorseta) 

(Apis mellifica^) 3)t9 ^^<5 .1 

MtC^, ^tC^v ^^51 W 0t§1c^. cm) 

CJiVt^ T^W I '®ti^tai la^^csi s[t^5 C3|'t5i^ 

^C?r. >l3lt«^lT»T CsftSI^F fJl<t*l «1 I 

^\5 #1^ I 

w^siTfl 3i^Ji’5tc^ *i| iii^? ^^tcsni 

i». <11^^51 m 1 01^ 'l^«| 

'Q ^ti[i ^5*it5rBi^ I ^iitnr 

i5c*i itii ^\^, irr^NQ m) Pistol I 



€ 


» / » \^’‘j^ >X^» ’i V N.-V.'^i”^*»^v*w V *n»v. •■ .*V^ 

0fe ^t9T?1 ^T?»l n»6tw <fW j f^, «fC*W 

'51T2I? 5i^c«i'8 ^tiFtc^ni 'stirt^ii 

«rc»!fl 'Q 5(t’»t1 W»1 J 

c»itc^5i ^tcai ^t^t^;*ni c^i^bIc^ «iw^1 

f*hii ^91 I '5(t?fc*f^ c*f**f c^ 

«fp5 Rc*fc>i ^t?i 

lil^ cai’^sitfe^ 5t^ I 

(Apis indica) C*fC‘^^r »lT<fW 

c^5iT%, ^t:qTc»r?i c^fi:-(ii C5i'|3iTfs^i| ffs^i ^^r.aF 

^tST-T C^t’tl I Cai’^Jllfl* ^t%, 

caiWfe (Apis mellifica), ^1%, 

csi^aitf? fijff I ®T1?T®1 'ailBItf^^ «fWt5 

Wt«i -*1^1, iTlc^, 

^^c?r ^1 0tflc^ ^1 f®®c?i, f^ f«5®c® I ®t^t^l 

f^**it*i ^cf I vfl^ w^fur 

CT^3^tf|?r ^t^j csftsi f^, 

(Titsrtr® f^fni< ^^ 9 , >9 I 

^C!ltC?t^ ^ «rWCH?I C<fC"(® nt^3i c^fiaitfei m?i 

c?c*f ^1® nr^c'o^ 5»i--f^ 

^Tt'eit Tin I iflt 

ofNftff ®cn^i »R®»i c?t^«r^*i 

c®t»rtc® I |^t«i %r*nn c^B^^ 

^finn ®r»nn ^c® *r| w^r ^jirc^ cfnm® w 





I 

oh^itfl^ sjtir "(ap^^ ft«fc^ ^'*fi ^c^s 
Sffl, 09?r? C^lt3r^C^?l1 (wax moth) ^^tc*r?i 
I 

cai'^siTf^' (Apia florea) ^tiri*t9 C^lsitf? I 

^t5tCW9 ^1% 'Q % ’®l‘5I^ ^ 

^t^tCtfa «t^ 'S <5? Csi^sitfl CSlWfl^ ^t% '9 

♦lJC^\3ltf| I CsftsiTfl?! ^t?P 

cQ?p| 5 5lT3f C^lVt^ ^51 

5|1| 5lt«(T?«t«: ^1ft^1 ^tcf^ 'STC^, 

filTT*! jysiTf ^z^^ w\zm 

^9rt9, 5*lt5^ Cff9?tC5!^I ^Z^'S 

ait5T» ft*^T*l CW^ I »It<lT?*f®: ^t?t«1 ^»1 C¥1§t5 

;ri, ^z<^ C3i\3itf% I ^irHI 

?p|wt?l^ 5^9 1 ^tl^t^l ^^15 CT\5t^P 

«rt^*»! 5ifaj 315 I ^1 ^•'Stc^^r 

« ^f3|3l 3155^C3P I 

w <?ft3rTf5 «ICW ^ C^flartft ^tCJf^ 

’af??1315; t ^t 3 i^ C 3 |'l 3 jtf^ (melipona 

fipp) i C3lt3ltf^ ^5i 315 ^ [ 

%r^ 'tmu 'srtys ?Pi?l 

^tOT ^ 5 ^ ^•'51^ ^« ^t?t?l C3rt3f ^3r, 

^i%n 51^ ^ttc^ ^«R ^11 
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^ '/••wv ^•v‘\''u^’-''-''-^‘W'‘''-'vry. ^ V. ✓ X '’>■'. >. 

5i?5C3F ^Vm ^n\ sn i 

^faj3[ ai^scijs ?ltftl1 I tc?1c?l1^ 'Q ^C^r^-^1 

(Apis 

mellifica) ^ ^mOT C^C»t '3l^^!l ^rtf^ CT^sftfl'^ (Apis 
indica) fSisj sjijErcsF at^tl I 

(Apia dorseta) 'Q ^ (Ti\*ltf5 (Apia florea) 
^Vs vsi^ftntai 

5t^ Pl*llt*l ^c?i I ^^5caR 

’tf^^l ^t^tOT ^1 I *i??caF 

w» 

i'i) w 5^5, 591 

i(5, 'Q ^r^tCSfa ^?C«r 5t^1 I 

{\) I W1 5^1 

3i^5iaFa ^1 <2?5^ 

Si1 I 

(9) ^tt?t^i I 

(b) ?(Tl?t^1 ^I^53PC^ -(3P '8lWC‘»5 c^rc*( 

(wax moths) 5'*f1 I 

(t) 51|53F spftml 5f^1 

5^51 'st^i 

^ ^fiRtt*! ^1 I 



ir 


3j^3i5 -^Tm ft^ 

^w?[i ^i^'i a[^ ^ ^mi ^fiiw 

mc?i ^1 I 

^tsitc«f^ f ftfsi Sj^scap CTlsjtf^ ^^C5T 

(Apis indica) <11^151 ^t^l ^t»T h 

y\^^9\ c3i)3irf§ Mt»T7:=? ^i'^] \> 

«P=( c^1&t^, ^^Bap nfii^it’T ^fifft 

^1 Ji^r:si >\^u ^'s\i^ ^i553p ^Tfn ^pfti^ii i 

'« ^itcsifii’Pt^ C5(\^tfl^ si^ETcap 

wg; I 'sit^rtc^fw ^c'*p ^ti^t^l 

c>i ‘ii^^'8 6^ ^11 '«• 

'sitC^lFj’Pli^ '« fai»f*llfl^1 C^ilMfif- 

f%c»f-( '«it5]fft^ cwc*( '» 

^5t?JTCJ?^ I 7 \^ 

R«T?I9Tt® 

^cglc^itc^?!'« 'srrcsifli^t^ ’aigr Ff fw5 

(^) *4TB csi'^sitr^ 9T^, <71^^^ 

^t81 C^'tsiTf^^l a W ’Itni 5^1, 

(O ^TB (TlWft 'ajc^'*in « ^<JJ- 

» 

<i»itf>. i?i^«» '5t?1?l ^t»r 5|if_ »i?aif’ 

ntm I 

‘ («) ^1^1 ari%fif!f ^'' OTfHtft »i^i»i wn 



C»*ll « CJl'jft‘5 * 

'« ^t«f SI^ yy*5j5 f f CIS • 

y\*^m ^t^j 'srrc’t '<pc^ 'q c“(^ ; c>t^TO 

(8) 'r^?! >Q caft31tft#tc^^ ’«^f3F^l«| 

^ifl I 

(«) i^t^ii 0»i^ I 

(^>) ^rfsi^ C>l^5ltf5?1 '6 ^T% ^TI^TCW^ 

nRlSIt'^t 6^R!!I1 I 

(•1) -ft^ ^IpF*)^ oq^t ^T^TCW^ »I?C«r s^t^l 5T^1 

I 

(71 c^t^j 

^^C«T 'ifiRp® ^®Te?|5 C^t^I ‘il^ R’1'9 

(Titsftr^ ^^*It*TC43| 3P5 <2fc^“f 8W I 

^t% ^151(715 sic«fi 4^f^f5 ^*r»TT^fli 

I cn '5Ita?tC‘f? c*rc*t?l (TitsiTf^ 

’IteqiT ^fe® 5tC55T fi^C«T C«fC«f?l Apis indica^ 

^t^C9T ®t®TI 

^t^®J 5(1 <1t'«iI1 ®T>!?1 ^^C9T Apis indica^: 

^^®5T ^WF® CsiWf^ I *CT 

t®t^l «ftf® C^ltmfl ^Rc® ’ItC^Jl I 

^f% ^C5I ®tf 1 (7( ®RW® C^t5f. 



af^5C3F 

a|f^?Fl mf\ vfl?p|B ^T%, 5t«fta afai^ 

[ ^t5lcsf?j «2j<ftif^! ) 

“1^ ?Fa^ >1^25 I 

“JJ^Bcap «ffii^ csftsit!^ ^tc^, 

>I?I »|3I« «ltc^ I C*TC-f ^1 

^t’sr^tc^^ <£ft^C'® 3155C3P I ^'t^TCVf^ ^^Z^^ 

^1 31^B3F C^f^ I 

31515C1P ^fw« 

=n I C^h^ltf^ va^t^ aj ^T^I I 

^t?tc^ C^t^Itf^ ^»11 ^tftc^ “aif C^hsiT^ 

^sn I 3[^5C3 f »iw?«t«: ai^fe ^m c^tfl 

^tc^, ^if^3R ^"Hs: 

^T^'Q <«rtl%r® c^^i i r?Fi t2rt?i^ i 

^ cjJt^itff i?^c^ «n^ta I 

^1 c^iWr^ 

I f^fi'*l'*l ^pflcfl ai^TOF ta^ 

WIn^T^ C>ltmf5C?f^ (?it^tf|c^ f5%1 »l'€i^ 



I '« 

c^i\sitf5^ ftSl ^1 n? 

I ^tft^ ^<*(1^ 'Q ^'*1'^ ftSt "Ti nj C^lVltf^^ 

3iT^t^ 5TC‘»»'^ ^trr I ^ Mcira 

'Slew f^g ®T^1 NS Rsff <2f^tc^ ’tfS® I ^t5R1 

'SfS’ftCN® ?lt^^ ^tJ^I c*r^ 

I ?(t%?r i)9Ti:»i^ c»3i7’9t5t i '«?Tcw, 

C’Tt^l ^IF, vii^j? ?rt«?t ‘Slf^- 

^1^^ N-sigr i|«1 5i11 <5aiW^?r 

fesj ?it‘?r i5^5|c^ 

I Jffai^^l ^^C^T'S <sr»i^ 

JR11 (Ti\3iTf^m« 'sr'«lRi*5j> ^ 

'«(<t'fi ’sif^ft’^ c»T ^i^scap 

ill 1 3l^5C3F^ »lt*T51^t<tT 

^ I f®31 <2r^=^ ?fj^^ sifSClRI c^U 

ill I 51^ ^1 c^X ®5i. f^’<ri«l ^^1. 

?t^i, Ml? ^^us ^I’Pi ?pai, vii^ c^fii 

9t% ill I f^31 «2f>I^ 

^^Z^ ^y If^ 5|1 5(1^, lijjjsj f% Jj^ti( •fWH 

^^'S ^tft5 ®t^T J C»f ^T^T 3ffi^ C*l^^lf§f^C^5 ®C^J 





' -^ ^ - \^^_'• f \ * f ^ * '^ •' r f ^ > IT . -'✓-<<'' ^ ^ r ^ ^ ^ r f 

Vii^^f5 f^C5(?r ^ f^fil»/1 'artf^C*! ^t% 'ait?f 

( ^5? 9!^^1 ai^5;u5 > 

*i5&caF^ '^tto 5^1 J 

ai^BCHi '■StiCtiJi ^t% 

I fSN TOTT Cn f®5( 

I ^1^1 C>I 

«2rc=^"f fisj «ftc^ i ?s^ 

^tc^ ^i^^ClF vii^fifSR lil^TOai 

iii<ffe c^^nfk ?twm ^^c"? r^ii fsji ^f?rai 
I 

1 ^tftC'^ «t^T?r 

"^nn '^-^1, '^t^Tc»f^ fsi ij I 

sic^ff Ctfr^C^ 5.?I ^1 ftft r.Sl'tsitfl ?If^<I 

r??lTi^?l1 ^WZ^ ^1C^, ^1 'ai?? 

C'^TC^ ®Tt51 CJrftc^ ^\tz‘A I ^t^t?I1 ^T%11 

fvfC^ *^tc^ ^11 ^^«:. 3i^5c3P?i c^ 

cwf^c^ ■■<J1%C^ C«ff^r-5 I 

C3|'^a|tf5 <£fT?f fes? #tf^"5 

^tf1^ fe5( ■!% ’aift^ I cnt «|R5 

^^^Z^ ai^Kap ^t% I 

^^5?:3P c^ihlf^ ^ti^i c^'ktf^f^’m 

ai«rc»Rj ifw «rrw ^C5T ^nr. 



-V '-XJ- X N.\WyxK 4 w w V ^ i»'x *^ i^f"^ 

■«I'«1 5t% ^ifif 5iT«. ^ ¥5, «W ¥tc^ '5t¥t¥l ¥T’II 

«r« ¥¥^*1 ¥«, 5IC5^ 5(¥ I ’i’W arf¥¥ ctW^¥ 1 tt¥ " 

^Wll ¥55» *rfir$It’t ¥ftra1 »t»ttl¥t¥ W» fw ’¥C¥'5'R'« 

^t¥t¥l ¥55t» ^t¥lC^ Wllt», '5t¥t4 

W?1 ¥C4 I oa^ »i¥CI S’! KT*I( oi^lf? ai'ffl «f¥tt¥, *tC?( 

51% ■CT'*Sltfe«f^ «(f%i:*1 PI «1¥lf¥<n:¥ ¥«)1 45! .a^ 

5>tC^I JsfJl* pi\3(tr55l !5t¥tC¥ >I1¥15I ¥C?I I 

CT 'Ktz<6 sfsi^ PrWift? 5t%5'9 

¥lc'5 ; f%CSI? ¥C¥J C>H=1 «tt^¥I =11^ I *105 f®¥ 

r¥5in C5!tC5 5151 ¥5 45! 51 fl§C5115 5tr¥5 

¥^C»I '5r¥tC'» f¥5i5 5151 OT«¥t ¥¥, ^t¥tC‘i5^ %*!¥ •lf»l¥ 51 

?T% Pfl5l% ^5»lf« f5'#5 I 

;i«(^af¥¥ £5Vltf55l 5t%5 5151 5t551 5t5, '555 WtSI 

<2I5£¥ ^55 StfsiB 5T%-C¥t5 ( royal cell » ¥C5 I 4^ 

5t% C¥l5'sf«1 515155 C¥1C55 55, «1¥1 ^tz’i I 4 

515155 C¥15 ^C555 5¥1, ?¥^ 451 PlVtC55 5l5 f¥fip5 

5lf¥5 ¥^51 f5Ilf«5J5 51t¥ I ( 1>51 ffeai) 4^515 C¥15 

(ilTB ¥^515 *15, ¥5 5laf( PlVnfl (nurse) 2tf5¥ C515 

» 

5llf551 4^6 t%5 ^StBtTO 51C5, 51 ¥5 51% 4¥|S 

t*t55 ¥15 I 51^1 5f5 f%5 '¥lf551 5lC5 55l¥1 ¥^C»I f®5iS f<55 
f^5 ^f5¥ *IJI15 ¥tC5 51 t '®1¥1 5f¥ ¥5, '5l¥l ¥^C5 ^¥l 
¥^C« 5t% ^f%r5 511 ^ 1^)6 5t%-C¥l5 i2lraj¥ 

C¥tC5 5tf55t5 <i|f% fifC5, 4¥S ¥(551 (^ 5t51 
¥5 I Pl^ (^ ¥tw ^95 4¥|e ¥(551 »f5 51 








Ol\5!C¥ 


(W) ciprt {^) c»« I 

(^f) c^ «t*il I ^ I 

cntc^-fl “Chyle food'' ^\ “Koyal jelly’' 

I 5>1^cStC«fC'-^^^ (Nitrogen) 

vil^v ^51 '« 

lil^ I C«f^” 

srt^ifB S1C51 vfl^ 25ft^ c^iVitr^ 

f^'6 CW'«^1 

^Tirt^ ^ CT'««1 I 

csh^nfi?! 'W®! c^Pi"’ fft 

C^f'SSI Vi I 


'^©C^ C^©^ ^C? mx C9tn© CW'6^ ^ I' 

fesj ftji f^05 c^*t ficj^ ?t5ii ^ttjrff c^t^ Ktc'^ 

0%^ ini I c^ 1^51 c^ «trt?r c^t^ 

’®itc>i I §tsiT?;t^t ^tPTw 2ff*i^ caiWf^^ii ’st^l- 
C^t^©C^ ^t©?1 C5t& ^W 

^t5tc^ ®w I c*r<(i c^ 

c^itarrfeif^ ©*ni ^nr i aift^ c*i^tfer 

fic»f^ C^TC^ ’'1^1 W^ '€ ^ftc=v 

r^c*m ^tft 5tc»T cn^ 

fe^I I 

^C5i^ »iaiC9 ^i^^cap ^1 ^it^ c^% J??*? 

^‘*r ?!<?> c5T^t5( m, c^rt^tS^it 

C^U 5^1 I 3IC<fJ ^tBt^l ^t^tc«r?r 

l^t^lt^^TC^ «»f ©’ivifl ^C?l Vfl^ 

»I^C« ^T«?tll1 

ii5i^ «i^5caFB f8^?r ?itftc^ 

ii\^X ^8 ♦la ^t5t© I 

^fir c*itsitf^^ 8itc«r «mr« >« ?t 

511 3?^ fl vSl^t 'Stf»fa «tBI 

^TfRc^ ^iRr ^16t?r ?itRc^ i i 

^t5t?i at»n c?«9i I ^iTi 

aWfen ?iT?t 'i ♦itla i 





^151 5?1 >l^6C3F?[ 

C5W^ I vi|^ Simmin’s I 

^8 ■«:<?t^i1 8)r ^«FT1 ^1 

tii’F© c^>^Tg f^'5^ 4^9n >0 iii f^i ( 

’iUfT?! <1?; «IT<f^*&t? c^\i>t§tc^ ^1 ^w 

I ^l^SCaRI 31f-3l 

^ <JtC^lt’I ^VSV 

g?tf^!ii I ^’55cap^ 

csi^siffg^i ^5^ 5itf?[?n c^r»fc^, Pf^ ’Tsnru c^t=T 
^Ric^ wi I c^u Pf% 

oQ^; ^ 'Sim 

W% ^tin ^^Z^ ^'551 v\^US -<^ ^Sr 571 \ 

ii)5» 3l^53JJ 5^c^ 5FC5^f5 

'BltfjR^ll fi'55 

c3!Wf|«i •itc's 5*f5?:5 5111 

ai^&cap jftft 5T^t Cl?t5?'T^5t5 C=5)*f5T jf^tT® 

fli-c^^i ^tsn-oRt^tft^ c^iWc^p^ 5C7(j f»^ 

5^ 5tfl C^^%Z^ I <4^ ^^CIF C55t51 (TTt^ltfl 

«?[tn^5 c^t5( ntc5 5Tt I 

ftsT srt35 C>1^ C^ 

55 'e ^tc?5 5C5J | 

ft»1C575 ^5 5t5l 515 5T^t ftfiffil 









s ky-x<>'> »%<t\./ S ^ >-> M‘V4\y\. » 4 1 Or «-iX » X 4\ 


«ifcn I w v^i *i^jc?r nj-csilaiTf^^r 

fVcf 

r^ (2fn^ »firt« I »!W^«f^: «t?l, ^rPifiii 

3(553? <lf%^]t^ >1553? 

sn j 09^ »!3i« #1^51 

5Tfl f%i( I «r^3i ^■55«c5? cw 

5(1 ^f1 t5^C»T f*f5( ^1 

♦1^ C^ 5(1 f^»(5( «tn5fra^ ^1^ a(553F Ktz^ ^lftc^ 
^cn I #l’9i:5(^ «<«r5( f^s( 3 ic«(t ^'’*f . 

c*! «(t^ ^^5(^ 3»5pj! ^ 5(1— 

f^Tft^ I C^ r®3( <st»(^ vfiic^ 

-*TtC?(. > f^aj C»^9T <aj-C«Wr^?l^ ^ 3!(ft^ 

c^)f% 5n I 

n?-c5i^tfl^ ’ift's «(WC"i ^T^l?i ft»ic5i^ 5{55C3??( 

mfV\PiW9\ I ♦1?-C3ft3(ff5^ >(»•-( 

'« «t^t?( 


^Tin ^c»('e 'STirr^i ^ »i«T 5( w^t^c^, f%i c^r 

^1 51^ 5ii I 

^T^t ^^’9 >i55r3R( c^t5( ^tc«r «m:>T 
• wn I ^*( »i^t!? 

Agomogenesis ^ 

Parthenogenesis ^ 9 [ | ca|Wft?l fi«1C5(^ 



^t«Tl?j ^*fC9 ^a^i5 ^iTC3r n i ntcaj? ?Tft^ f^^tCl 

cm^f 'Sitc^ I <2t^l5 »iaj?r f%3llB 5r 5T»» 

ftfll ^fcn, ^*n • 

^[^51 r^aic^ 

fell sff^^ ^1 cirfetflu I c*tc6 

c^t5l »!^ csm^n \ 

•?ff5|«P <) ^^1 ^t% 1T"*1< 1 

^*fft^ ?l1?t ^ ci|\iftfecw?l ; 

5^?t9i cihmfe, .H(fe<F ^^Ri*r^ 'ajt^ 

^f‘l^ T1«*J< ^fi!Tr;^t#t » \f \'IVs ^fm ^»» 

^^*(•1 ^15, cif ?i;-ciiWft r 

'sitii aPi^ ^1 ciitiitfe "ff^ 

«nc^ Jil I r^^'C^Wfe^ fe«ic^^ »iii?r ^t*?l ijfe 

>i">I<«c^ fefe<5» ^1 ^t^i ^^c®T «f<«rcir c>i afe^i^ 
<ij-cirtsitfe^ fesi 5^1 ^VM 

^^<'5l)^\%^ feifif I 

^t%-cirtsitf|c«F ?T« fif^i *n4 s^ir, mi 

^Jttiii5i-51 11^: c^ ^f^i5 f^tz^ ma wc^ 

feji «tni Mfts 5t»i m 5ii 

i[^yi I VIST'S ^t^tc¥ 1^1 

^z^ mtcif ^T5ii c^»ii -fthr . 

ifi?1 c^»il 0^1=^5113^ fecifl 5?f I 



nj-Csi\ 3 itr^ (unimpregnated) fs^ f 

0i^ '« '5fPl^ Csft»ltfl 

i (?ft5tC=!P^ C^ C^ C^T^- 

C^tn sf^C=*P ijt-cshsitrt^ C^t^ ^C»Tt Vi)^ nt^ftm: 

f^3i r?sT f%5i ^?-Cai\aitf%^ 

I #)^c^T^l5c^ wsr r*r5T '^?it»T c«rf^’ 

« '5ti5t5 n?» ^tf< ) 'e 

cwent i[ni ^^Tc*f^ afir^ 

^C5 I c^T^i 

5T^i n,t-c=it5itf^?Rc^ ^k^^ i[i I 

n 5 -c=i>aitf^c*f?i c*?^ ^ cffw «(cnwi 

'e T»l I « aft’JF cah^tfe?! ^tCf, I?*! 

sti^ I ’trc^ <fftc»T c^m 

^v^w) I ^^Tc*f?i FTf ^ 

5ym si^, ‘9 ??»»^ *ft»ic^?i c«r^« i 





“V 






tf my ^ ^ , 




^^1*1 f^c^“t c^ 'srt^TCH 

^T^l ^Rir® 5^^ 

I ^1!?tC5f5 C^It'ir^ atW 'Bit^:?, aic» ^9 
^t9t91 9C<9 5r¥9^?I9 C^W^ ^f99l ^tC9 I 

^t9tc*f9 c-m c*frc5 

af3I9jfe^9 ^tsil '« I 

9^3r ^t9t9l ^c'9 

feBRIC99 '« ^9 I J^tft 9t^lC9» 

^tl^tr99 #t9C^T9 oa9P9t3I 9^1^, «tt9 9C9] 

C^ ^ ^9 Sl1 I ^^91, C9 

^C9 ^t9t9 '®lf5C9 ^9Wrfl I C9^ »It9l9*l 

915C3IS ^9^ 9^99 9f991 C991 9t9 91 I 
9t9l9t*f^: 99^ *^tC»T 91 ^9^tC*19 <2tl9C^. 91 999 ^9 9T^9 
9J9I ^9, ^991? ^19191 9fWt9 I 

9^f99 '5t9t9l 9tC9r ^^f99 '3l9tC*f9 #[99 ^C9, *95|C9f 

9“T5 'Slf%9Tft^ 1[9 I 9^91 C9*l ^91, C9T9 

^9<1tW9 ^91, C^5\^ f99rf*l ^91, 99si 9^1 91 
C^t9'Q ^19191 9^C9 91133f99' C9’r9tf^9l '®t9tC99 91^ C9tm9 
<99^ 9^f99 9*pC3P 959 '=19&9 9^919 9«t99l 9l 9TC9f 
^t9t91 C1^(^T9'5 99JfCv9S9 9C9J f9^9«1 9^919 ^f991 f99nn5 

\ 955Cap9 9C9J §C9r«r99l^^C’l g99 ^r99T9 ^9 

9t9599R:9 ^9 <J9*l 9'f99l, C'^lei^i?! 99t=« ^C9 9pC3J'9 C^T9 
f9^^ C^tC*l ^91, WUJ 99Jt^^H 'Bl9r9 f9yi 9l9 ; 
«tTf9 ^9 ^919 C99 -^99 9-^991 '13?^ >85(; ^C9 



nj-CTWft 

^ *V ^ >*'>i< v^W Vf ^ 'SyS.rf'w* , ^.••xyv •”*, 

c^ ^Rm 'Q 3P^C^C^ 

I ^tirtOTi 3i5[6cap? ^ 

^8(5^ c^it^fflRrc^iii 3iw ^^i>l wui 

«tf^f ^1 '*ll[?l tftf% 

5»1 ^fi?i, ^t^tc^'s ^1 <ftifi R^n, ^1 

%i. c^i^i f^uf «fR5 w) sn cnw sPiii 

I ^wn 'art’ll SCOF f^fimi <3[C^?[ Ftl 

^«i ^f^?ii ^tfi^tc^r m i «4i^ Ri^j- 

5lT^ I n»T *?[^(2t«ft5? CJfC"! '?l'®T’tl«r 'Q ^t^rtOT 

cwc*i <2n«]:^ c^h^rtfi? Riffs'® ipi^sncw^il 

vsi) I 

i5tfiift afft^ c^snff <ifin nftiiR w 

^tc^ vii^fwCST W1 

C^C^l I ai^5CJ» <2fj?j <lftaitw ^t'^r 

cJfCH %c^ «2i«(r5r 'q 
^T aJtDf^ OTM csrt^CV C^-f ’Ita C^ 

^?-cai^sitf|c*r^'«t?i'o 5i?»^ nc^ 

«itc*f1 5»?i, ^t^t?il 3i^5cap?i ^ 

C^^«1 »tR|»' 5 ^51 I %®<2t<fts? 

c?cM 31^ ^Ri^itc*l «I1^ 

^tRic^c^ 5^1 (Tf^i ’^19. srR’v 

’^mi I 

f55| ^1 ^lc»T BlRl’f 



^^1) ^t^1- 

^5^?^ ar55C3Fa ^rtf^c?! ot i 

C^ff^^lt'Q ^9 C^ fVl^tOU ^ 159 

5»1 I ^^5TS 'isffv^c^^ 

^u<f I ^5^ '=?TC^ 

53i*5ic»fr ^^ai 

cafraiTfi^II ^^C“fC^ I ri?- 

^®T ^1 I 

asfsi^ CSf’t^lf^^l ^R1, -^1, ^ a}3|-l fijr 

^tfell C^-C^ *5’!^ *15 C3l\3Ilf5C5f^ ^t^SsitC? T^^IF ^zi I 

^5|51P ^f^5l ’ll?! t f^-5 ^ifkz^* 

^tPlCST 'Sltpt?! WT^I ^T^, ^n*l 

I C’T^'^SF f^l^tn 

•ait'll?! ’artftcai^ 5^W^J '^t^lfsf^C’P 

<^ ^z'^ I ^^5zis^ f^f^^ii ^\z^ ^1 

’ai^^t^tC^ s(%1 I 



SIC**! 

e^^^ ^\ Rtt csiVsiTf^^t cq itwt^^i cqlqtfs. 

I '^tirt^i ^ ^^cn'« >i^cn'*Fi 

'8 f^<2j I ;2tc^iqr afsi^ ^cqj 

w qjtttqi «rK5T I ^f^'Q 
ojqF f? ^t«rr5 ^i cqtqt%i 

iStc^ic’Fq f^w vii??wi? 

^tdj ^t^l C*f^ =?1 ^ T fsiqiH'S ^1<lT 

I ’ifq 'ii^fS afq«F c^ftsiif^ 5^51 

'ic^. «t?i 'sisf ar^qr c^'jqTf|?ii 

^T^TCqs ^Iti^5l C^C^T I »!3iaj C^ 

m icqf I c»i|qr^, Ji?5caf^ ^9 
'«itc’i s(i qf^9l, '8i*q‘’i c^5itf§ 

«f3» «2rt‘i I ’I'lif’ic^ ^cit9 ^1 

«i!^ -fiqq fk cq^i Nts f ’isilw 

aftq^ (?itmf|9i fV ?Fi^j 3fc?i ^ti?i '«^cai ?ifc^ 

^ I C^t=l C^\f^ C^X'Q 03t\^T^^ (propolis) 

^?a|C^ 3??6C# ^9\ ^tC51, ^1 

fiif%<it»n:siii «tii 9\Tn, ’ifiie^t 


**!*’WW'WB!»IW»«e!W^ 





’IW 

/ ✓ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ <rS^ ^ ^ ✓w ✓ ✓ f\f‘^ ^ ^y\j-\^xy'^r'‘ 

«t5 <ftc^ I ^i[i c^tii, 

vii^t »i5»ii ^c’ini I 

3(^6caF?j >i"<i|<^c<i I 

5ii ^1 c’lmc^l’t© 5111 

c^t^i r^>iW‘« ^c6 511, cf^ ^tr^T ^^cW'© 
5111 >it?i1#)^5r, «2|^J^, Jin^Risi 5iitfw (Ti^Jjtfl ?jtaj^ 
3I^5C1P^ «15l >9 

3l^C3F?I f 

'sltf^Vil ¥55 'BIC’I’Fl I ^ 

(2tT% •??! ^^C51 ^'^^l ^fti:i5 ’ItC^ 

CW51^ C«151 ^tl?tC?^ #1^C51^ vSl^^ltU ^1^9 1 

a{3l«pfe‘5t;?( Jicifl ^wn^Flfl (TlWfl? ^’^ 31^ 'Q 

C^‘i ^^1 I 51^^ <71 ft ^1l[1 51^C»|it <7fft?lC55T, 

.'®c^ ^C51C^t Hi:?? a 'Sliw a ai^^lt;! ^ft ^tl[1 (T^^ltft 
J9\ ^tf^TII c^mi^ ?rtft^tft^ ; 

ftl iil PltT>I 'f*! I CSl'^^ltft fST ^\ 

5i^5{fl, ^1^1 ^c^?i ?5T ^1 r5i:>i?i«i 5iiar i <it^»!1 

I ^«t51 ^l^ftc^ft ^fk’^ »(^?1 ^5;^ 

^tf^sitc*! «*ftc^ I ^^WVS ^^Z^ 

»i^5t? nfii'T® ^firai dtJitfe SI?? ’?ft TO I 
?I>W CJlHttf? sn^llw 5I«{5W f^ftc*f, '(tTOC'f 




^ti^ftc^ni f?«i Ji^f ^ tft^i «rl%5TPni 

C^^K^ 

(Tiiai , 

“fC« ^*f*l 5^1, ^t^c| ^csRn^tft 

cailsitfl CsiWft^l fai55l 

^t^T^?I1 or^ I ^C^, C^ 31^ 
f^?n '^'ftc^i^ 

c*fii I 

^»l(f ^t^t?I ^l51f ^5Jt^ «ltflt?f 515^ 

^CW*l ) 

s?t^ I aj^^l al^lCW vftc^ ^t^t?1 5^. f%51 

^1 l?tft ^t^»T ^t«, ^«tt^ ^t^t?l1 

5^11 c^t!» ^»i*r '«ic^*f^ift ci[tjri%^ c^*)^ 

mm qr^r ^tf^i c^i 

^<»ftapcai I 

c^ j\^9\ afai^ a\^ifk ai% ^tft?[ mu, 

^fim ^ftn I f«?r 

f®jj f«s c^tc^ ^^5 t« 

r.'^z^ sn I c^x ^tf»i?n ai^EfcaF?r 

?T?It‘9t?I ^fif ^I^TCWl 

^^7 wtHi ^?r c^ 

3i?ai^ ^fifl «rff5j7*tc^ I ^5^ fsi^« i[^?l c’l fca^B 
c^l«r^ c»i f»r !^l*fi i^c*i's 



• t-b 'Q ^t?t« 

♦ffeic«i uitf^c^fQ (?\t 

^5^*1 <2|’»fc?l 

«rt^'5 I fesifS 

'Q ftm P(CF ^tcn ^ifif^t? ^fi;?i'i m i nc? 
v£i^^«n ^51 eS^T?! 

^Rt ^ c^'l’itf^St 3155 ci|5?i ’it^ I 

5^^5i c^<2^ a^t^ i^l?ii ’irs I 

SJ^SCOF f^fiT?l1 ^Z^i C^T5? ^1 

Itz^ r^j'»i‘®l R?fm ^z^ a|^5C3F*i 
^Rrca^.^SF caitsitf^^n <(fa?11 fi‘5^ 5!^5l 

I f«TO ^r^?il cai5 srt^i c^X 

C^ c^ptc^ •(lev ftaf 51TO “if (spurs) ^t?Il 
r?f^i ^c^r i 

Wl C^t^ c^tc^ C«^^^r«P'5 5^aT >^1^ vi|^ 

^«ti5[^ f'^ti c*f^ I ^ta«i,'ift»'5 a‘ij:'5 

fVi^iiai ftifm sri =^R5t^ 

^tr^a VI I ^t^z^ ^fiTI 5Sf^53F 

^C9T 'Q fn 5lf5C3P si^l'-'l ^f?ll1 C*lWfert 'Q cal 
^ca I ^faiac^ja a*c^ »imcfa ’^caj ca 

^t5»1 f?a1 '« ’tfii f^ai ^ftai ^itm 

at^ca ^ftc^ '8it"5^j ft 1 



X I- 








C3()3ltf|'« (Inspector) <ic^ w 
or^i I c^Wfsr 

f^’fC^'S I 

31^ 's 

vS^ft ;3^T t^tc^ C<2tt<lf^5^ 

( propolis ) ^C«T I ^'*F 5^6fC& 

<sit&i r=i#5 I C3i>!ftffe5l ^aiWc^ sft 

^^usp «ftc5i I ^ c^il^iTffe^i m i 

5^PC& 1^1 »l^ lf^5Bl I 

(TftsjTfl^l 

I f>fft c5i^T%l r«f^i 

^Wz^ '^Z^ I 51^51 

c^r^’amfsT ftr^l fttl 

cw^urc^ ^ cm^z^ ^R cwt'e vi&i ^iz^ 
iflt^Tf«t**f R51 5j^^fir?n c?91 ^151 

^■91 ^tf®r-f ^f^1 5t^'<8RlC^ Wt^l ( frame ) »iR^ 

c^Vtc^ 

^tfijil ciJHRpr'« c^m Rsi 
^R?n c?^i csilstc^?! c^tc^ 31^ nRi'j ^^c»T 
-«it^9ri c*!t5 c^it^iRi^i R?n c?^?ij i »fiijiii<t 

fti •« ^t*i ^TCV I 

^isz9^ ajc<j c3i^3itR^ T^xnni i 

*s^ft csiRtfei 3iltt^ 3tftT dl^rtfe^ri i5Wc?r?i 



1?^ sri, trc^ ^?tc*f^r 

’jf^^rfl, cn 231^^ 

CsJlsiTffe ^c?l, f%3| 

c^^»i3iTar <3,?-c3rt5itf5^ wm, ?ft% c^iWf^ 

«?3IT11511 I 

C3ft*itf5?r c^ilstc^^ >!t<(t^®i c^tc^ I 

( workers’ cell) I 

09^ vi)59sft c^tC^ lil^pfe f^3I <1tC^ I f%5f fkcs? 

f%^ft I tftdft 

caj'^3ftf|?ii I 

wft’ ^tSc’iTr®^ w 

’^t'QUt^r ^ ( chyle food ) c'f'Q^I I 

vii^ nt«f^j^ ?i^l 'Q »ifi[^ oii^itfs^ 0c^w ’?fr 

5^1 ^\em 3!ifii^#t'iJc^t^ srfiiT- 

C^lsitr^C^ c^t^fe 

^f5?il cif^fll 1?^, f^s? (pupafSy 

7P^ W=5C^1’f 23f^^ C5l>aitf5?PC^ ^Tft? ^71 I 

'S ^'C*) »I31C7I 35f5|^- 

c^ft’nfePrc’i^ *?15^ w I ^T^tcwTJ 

<lf?i2iCT^ ^itait? I ^T^[rc*r9 ^z%j c«p^ 

^ ^ifeanr TO 

^T?n 1 nt^ i mu 







stft» CTiitlfw 


»» 




•‘^5, ^C5 5^1, ^C5TC^ «rt^ 

fes^sifT ^T*! I m^<2r<lTs! CSfCI w 

'C^tffelf’ll c^t^ «fTc^ s»i, ^^51 ^trf^i '?t^'^t*^. 

vflarsifV 5^ <ftc^ I ’■it^itcw^ c'rc-i, '«i«'$: 

^fSirs, Tfai 5ltir : (RWf|lI1 

’«nR^c«Rr «2rtfl i 

W-f fiff ) 9 ^ <2ff^ra5l| I 

wftic^cf I 3qt«^tan^: 

I 



'«ff® '8I5® <8 1 ^f^'S 

CfU ifiS't <*Iff%«ft'5 ?r8 "SITCS f? ^1 cn 

f^^C5 ftC“l>l >IWi[ I fif §»(t5 '5I?SH|J| 5fr?l51 CsitJ|tf^?It 



fsai c^^tff « 

^(2^5 JCW^ fi?? PfJ mm] ^^<9^ I 

fiFj I ^5T C^ ftojfe. 






mU'^ WW 

^ w\^ sit^i Hfiivi 

<2i<rr5! ^ I 

>iti^tc^j ^m\ m a 

m] I Sj 

fic^F ^\Z^ ^-^X JIt^6l JIfl* ^1*11^ I 

Csj^JItflF? 3|t<«(T!l 5^ «rB*T 

( compound ) ^ f^s^S 7i^f\ { simple ) 5^ I '®t^T?l ®fB»? 

5^ W\^ a!t«(T^ ’ItC’^. '« 5^ 

f?^B I sit^t^ ^ItsB 

fz^ ^^15 •I* 

'Sjf^ n:? 3|f®^ «1|C5 I csilsitfl?! ( nervous 

system ) ^1 I ^ 

TtC=»^ I ^ti^1C*f^ 3|t^J 

^Z^ ^fc^ ill^; ^Itft? ifiC5 cfeftaiTC^fl 

^rTi:«f^ I sifw ^z^ ^Vs 
Bwe^'S ^1115jft ^1 (71 ■^] 

cn 

•IP 5C9T, 

I cn^tsr (Trt^tflii 3|W c^»!i ^?f, ^^c«T'« 

C»1 TO !?1 I TOt^lt'Q C^BiZ^ ^fil^l 

c^t^ *ftc^! c^T^’t, 31^ »i3??i cafl?tft? %w5i 

5fBw»i ftffipir ^tir W1 c»f 



^fc^—^<gt^ ^515^ ^ftr® ■^tt^ ^1 J 

f|3r ^5f^f& i[tr^ ^1^1 

csfei !l 



( antennai ) S[^fe lil^ ’bi^^ 

I 'Bi'^i^ptC^ 'Blt^'5 ^rpPC'l'Q <il^ 

m^tc^]^ csh^iiff^i ^t’f-n- 

I 

f5i*^t‘t Bic‘^ I ^tij’Tcw^ gtc^tfani '6 
a^c«tfa^ T[C5p?j I 

®l^ ^ ^ 'i^ C^t^ ^ffi ^z^ I 

Jlftii&C^F ‘"scape" ^ c^tfe 

“flagellum** ^c»T I * 1 ^- 
; <?fi3lTfe^ “flagellum 'siTC^ I 

*3r^^ ?rtisi ^ 5^9\^ 

SI'S ; 'St?t?[ “Scape*’ 'Brfsitc*f?l 
VVS^ (fore arm ^?)3p5 >e“flagellum" fcaj 

( upper arm »i}?r ) lytH | nt^llC^ni 




«« « '5W? *I1»PT 

> ^ ^ f . -fy^ ^ f y ^ XXX’ ^ /’ X^•X W xX»X’»i^ XX»X X’’-. -X X XXXX X-X’X'./■ iX'XXXXX**^*^#^ 

cw ^TsitCW? »T1f Ollaitfl^ C»I^ 

»ltf I »i|^ »lftRC=^ *cup and ball joint" ^9\ xs^^* ^Tf^inj 
(Til^itf^^i *1^ srff^ ntc^—’Biwc^nr 

^ 5 I ‘SlC^I’lF flagellumte'S fsfC^ 

I mil 

*3;^ c^ fv «i?pit^ i 

Scape W 91^1 '6 I fSJRfe 

tlagellum^Q c^TC^l '«lt^'35, ^ C^tl? «C^ft^l ^ 

cmsi'sf^T c^Uz^ sf^ I 

flagellum C^t& fC^T I %- 

(Tilmfe 's csftmr^^ ^8«** cm^i i 

fsjfi u5?Ff5 C»I^wgr »3^?F fm Jitsugr 

»prf m) mu I 

'« ^Wz^^ w^tc^ vfi^p 'iim 

mi5ir?^« cm^f *1^ ftm "(rf ^%9i c^ilmf^ 

mm '®it^T^, '« «rtf^cw mc?r i 

(71 ^T^1 ^9it^ mi^j, 

^T^tC*f?l ft^tmai C^\5tC^^‘ 'Slf^tCll m5lT(2t^tll ^tlT 

'«re(?l'*i'‘i m^z:m cwPirs m^m m^ c^ 

* 

=»t* CT ff 'St?! 'S!??T5| ’Tilt Si?S I =t«rf?^ ^tSI ^l«t ^ I 
cSK'SJV <SttS '=lt'ST^tf^ 4? it4t» 

^i?ni ^5?!!! ’»^«f»! a^*ra »rt?t?j an i ^w, ifla 



■» •'Vi'W ^ 'N'Vi''V*’V<'\ V 'N^'V ifc^N •'i^^.'V.- “ ^•U/** t i 'k. * ' 'V V ',*“Vp^''V * W ^"V 

»Rni dtc^fl «tra*n f5*i ct wViif^i «f«t^ *iti:ii *11, 

^ (?i «fts*n I 'sif t7i CT *ttfl c>i <ii«R 

CTPi =itt I 

4^ ii^ii srtt’ita "siwT '«itc5» 

afsi? ci^ Jifira ijjc'sjvfSt^ »rtrir 

<iit ’i^ iii5i? >2tt«i^ ’ilftc's «»|8 I 

i<i^c®f afiii’f csrrttfts atfe 'ic’i' < 8 • • va^ aj »t^i «itt5 Mt^t 

atf^ ■5C>? <a^ ai’Ft^r >*•• ^ « nj-caVitfet 

«('« K!:<8 ?i>»3i -SI... 5|^ «itcfi 

'sit^l? ca'iaifs? 4^16 ’frtj ’fC? t 

^^cii iI5C«f^ -sismil ^51 ’Ita CTlJITf^? BfcnSf* 
fsfs'i flT I CTlatfl? >j^?flf»! >a^»t '«i>i;aii fc*i« MC# 

’*K, aa*! « st*! if^s c*! 

'stft? ’ll rsFai^t ^tcsfs 'St?! ?wi ’its 1 



c<l ^t5f5 'SltC^ ^t^1 ^r^^ltri; I 

'®tOT ^C*(J wfS*^ (compound ) 'Q fs^tS jf^sf 

(simple) 15\^]'Q I #T5 ( magnifyin^r 

glass ) fff^l CtfPlCST 5-^; ?[^fg ( ^^<5. C^SC«I ) 

’ItfBc^ ( s^itin ) f-lflfvj <jp>j^1 i 

I facets 

<2tC’3>I^P facet ait'l 

5T5 «?3I '^Z^^ ^ f®T 1511^9 I 

^1^1 '«ii5ti:»f^ ni^ '^z^ I c^izm I 

facets \ 

facet c^Tt^l JltsjtST 

I «tt65l ^^),.** facets^K^ 

'Q ^t'ft «ft5®T «o.o 3ita[ facets ^1C^ I 

<2tC^I^ facet '®tC^^ ( lens ) I 

I 

C^ ( simple ) ^TC^, 

( •.■ ) >lt9Jt^ 1 «tT€tl ^f5«T 

^qilpg nt!:-C3|)^tfel facets 

^T^tc^nt «rl59T 5 t; c^ikrf^^ 5 ^ 



^t’sfcsf’l I cf\^ 'artl'ni 

•^^TsTC^ n,;-C3l)3Itf|^ 51F 5111 

P=ITOC"{ 'Q Ttl^^ I «lt5»I 

5^ mn 1$^ s’^ ill 

5’^ 12*^1 I 135 ftl1 0?Pir»T CIM OT1 ITI Cl 

-sTiiis crtSi I ST' icu iTcififei 

^.•»f J ^1 n ^tCTlr ^^t5l fl^j IITII Ifftcil r*fCl' I 

y£it S’S^ f^irfS'Q I ST^l <2fC5J^ facetfe 

1^1 CVC»T ill Cl fiici 

I cQlST ^55fl^ Itl Cl facet 3fClJl 

09^ '5i*c»fl isflll oQl? 11 facet isfir vJJiray fifin 

<lCi? ^^15 1"1< 5fl 1»C1 I «ffel Sifl 

mn cilitf^ ^cn ®iT ^1? Ill sT^i itii 3fiT'6 

'lli^tci cwflc^ 111 I Cllltf^'ll cl ^f^tc^fl 
1T11 IffClTl I'f fl<l l»fic^ ItCl Cl flll« C’Ftl icif^ 
I 



f«f^i, «W5 »rtt< 5^15 

labial palpus, maxilla? inner 



8—r«^ >0 OSlilH 

jaws '6 feljiC«fC»f ^^15 maxillary palpus ^trf I 

I W, (3lt^ ^ IF^rvI^ I 


(TlWrfer 'e c5tiT»r 

iw 5(1 W ^ labial palpiifl^ s(Cni 
^ <irtCT I !*!( 05^ 

labial palpi '« maxilla^c® 

^irtC^ C^5^ d|^ c^\fet^ ’(C^ ^^5 I 

etr^j^ labial palpusvfl 5tfilft vft?1 »rfiF ^Cf I »a^ »lft»- 

f5(C5(( 

^ I 5lfti'«f»l atC^I 

<3rtC3I^ 

5(15(1 '5tr9t 5lT5(1 ^3jr3[ c^tir'Sitc^, CaiWfl^ 

’«(t^ I Labial palpi «(tC^, 

« maxilla; UtpF^I 

•’Itf I Ftfilte ^^5( «il^ai ‘iirc^ ^^51 C^5( 

5(C^^ ^^(Tl vn:^ 1 09 ^ Stpfe C^ftaiTfe 

side's <11c^ 5?1, ^61^131^ C^ P((W1 

f^ifirtfe 5aFt5?t5 3r^j ^'rti \q aic^i 1 

-fl? c^ai'^Pr f5ii?5i 1 ^1 %• 

^tc?(, ?rf?t "^1 n,i-c5i'l5iTft 'stfi 5(1 \ 
<3(Wrf^?i Pf^m a® :>**‘5Tlfii at5( f%l 

'Q 5(1(5, <»• %C »llPr C5151 

» 

C5rWf|5 (elastic) 015? 

5T5pC5^ 5T»ll5( 5rt5 I CBtm 5lC<n 





%* 




CT'^5|tf&?i ^<5I'5tC’f 5T3IC5^ Jl'® lil^fe ^3l ’®lt^^ I 

CT^3itfe ^fe ^«ri 5^5? I 

^^tc'5'3 C^t^T ^ «tC'4 I 

cm <?rTvti:^ ^f^^^ i 

MS® C^ ®1?i^ ^^1 ^1 C^t^ ^^5[ 

^*ti 6W-5 5^11 


inner jaws maxilUeij R^iii 
•-*pF^?ltf| I ^^Z*\ ®W^ C^WZ9\^ (outer j aws) ^9t1 

I ^1=11 C^ C5l9t®T ^ '3 ^=7*1 

*fg5 ^9 '<\m I ^grtgj <t®c«r^ C5t?itc^^ 

C5t?lt«1^ ^^C® ^ic6 C5^&totC^ %f5 

?itft^i ^tftc® cc'Si ^f5 cstm^y-o 

C^^®tc^ ■'iFUS I 

cs?t»l®3 C5l?ItC5T ^T® C^l^5;tft? C5T5!C9f C>I 

<^® I C^'isflF^^I Cbim 

C^ ®t^tc^ "51®!^ ^t®«ni 11^1 ^l®*i® 

>T3i?i ^z^ s?i 

C5i^^nr^^i cb\m fS?i f^z^ ^zm T^m 

^?I1^?II f*f?I1 ^•n^3T ^Z^ I ®tl^tc*f^ C5t?m 

c^ v!i^ 5| aktftc^ ^t® 3ic<(j 

^iPfc»i c»i ^5it?itc»i ^^1 ^^c® ^n:?[ i f>f% 

^^5 C^t»Il <71 ^^5?'® ^tISc® ^tc^ 5^1 I 



(?l'^3rrr^?I siT^lt? 'Q (thorax) f$5i cif1^1 (Salivary 

glands) stT«lW?l I 

TO TOT 





5J13jtfjt^»f I 

•^l^tC^ thorax 'AZ^ \ AVA'i 

Afk^ ^ ftKfwc^ ^’if ^fec5f*t I 

59n5C*»?[ C^3f1»T, vii^ 

^1 ^ C’lt’t ^tC5 I 
linuscles) 

•»tf^ *1,^ I 

r. mn I ^ f5«*l 

mx (?stc^ I ’«5ifl^«l ^C5f?t m^lc^i c?^ 

m a (Spikes) IJ^tCW I 

C^% ^9 ^tc«t ^tC’t I CT')^ltf5 

^jy\^ vij^ afa^iarsT ^iT^’t 

<^t5i'^f9!^ csrc^^^^i au,’tt?:3i I ^ 

•C^^ ^ZA 5i1, ^WC5f^ A’^l’^Z^ C?lt^ ^5(1 

'pOt’ffec^ prothorax, mesothorax 'e 

metathorax ^c^T I 





w: 


n"S.y - > 


S'd 


.*\ Ny>,»‘-fc*'<.yS/'>►'■ *‘v/%J 


CTl>It% f%ST Cirt^ <t1 ^tfi?[ I »i9^ ♦(t«f»T 

59\m^ W9 ^ 

^tir I Jifii I c-m 

(footvi)^) ^t«f I 

<claws) '8 ifl^?l ^51 (pad) | i ^t5?I m^tC^T 
TTC^! ^tW ^t^J'Q 

I CaiVlTfe^ '^T^l 

«ftfVfli sfT^n^ i^tJf 

I v!i^ ^5 i 6|C^ eq?F(2t^?t^ ^5cfe ^Sl ^ftC^ 

sm^sT ^r?yc^ I sitfl^ <?tC^J^ nTC9 ^?l 

<?ttc^ ^C5i 

5i^«i wti’t'pK 5«nt5^ ^firc^ 

r^-? (?i^5Jtfei 3rt^ 

airm^Ta ^ii i c^i^JiTffe^i ’aw’s?*} 5?:ai 

^T^icsf’s =T^ r??n 
«fc^, ^tc?^ 'sifc^r Jii I 

S|’?*l Will’trt Bfil^^I Jjare si^l? ^^f8 *tti:5^ f«^?t 

^ « ®<PI ^5t91 ’Ttns '5CWI F^SC® ^til ^Wl 

CTlJiflss f«=i wrFi »tTOT ^lisi f%a Psa «'staTwa aiaat5« 

I <2t«m cvPyiSt (ca cwt*?! 5t<rt? fire? ?rc?) 
»i^ci?i f,Ji I i[tl6 *ftt?ra «c?i»ftc® >«aife Tflal c»tfe • 
^■5tt»tt?ta (notch} «rtet (^ii^flvi tori ’twcaicaPips- 



88 'Q 

^ ^ ^ ^ ^ r^ , ' ~ ■• f t ^ I \ • S^ ^ t ✓*-i 

c^ '8i'^cwf=ipt?r ^tC8f I 

iii, 

«?sr '-|5 ^?ii I w w 

^^*1 c^sprc^ Fo^?i 

<ir^f?i ^^11 I 

^11 ^fs^l (lid) 'BITC^ I HtC'-iF velum | di^ 

C^j'iaitfe *{W ^R^1 <fC^ I 

cai^sjtf?^ (2fC^T^ ^r??Il 

(ijB) I '5ti^tc>f^ 5fc«ii vi|5?S; ^fii^t^r 

WSJ 's x^*! ^^j:'15 ^**^1 

W5!l I 

C2IC?>?1 {stiff spike) wt9 '«lt?:5 '« W?Itt 

wsr ci^tsr ^tc^ i ’t^ 

^TC5 5tr?lfic^ SJt5 mf^ (a row of 

spikes) c^sj -sitc^ I ^W1 ^ 

Pi'fr«i cm^i fw9i 

c^iktfl^l carf^ I viil 

rwPl^ ^1C^, corbicula ^1 I CTl3lff^?n 

^<fsi a*! »T?aif ^ti^t?[i vii^ 

^ S[^3F »!^51 ^tX^T I »lftif5 



C'5rc^^ m at^i ^K% j 
C^taj53f^ f^U’I^tl ^ ^mi fVi^m« 

I ijrPife <itc^^ ^tc^ I 

-PTfC?!^ '5?C5(?F'i9p! c<2fc^^ afjqf^Pli 

I C^T^a 5T?5Ii^^tCn ^TC?l C^X 91tf^TC»I f^?n 

C5i)3[tf|?ii ^ftaj I ^t% ^Tc?i cw 

-^m wtcw^ ^^kz^ ^11 

\ 



Hynienopteia 

pK#l3I?I (membranous) | C*i^3ltf55 Bt^fe 

I *5T5^1 

?l$f5 I c’Ei^^ 

C3|Wr?1J^f5TT^ C^tiR<1 ^1^1 ^TitCSl^ 

^Tit3l5l^^2?l ^itC3|^ Pf^p- 

<3p!C^ ^^^t#}c^nervures ^c&\ ftHlSpT 

di'ff C^WU I nervures jpHl ^s '^WZ'^ 

I c^t^i '5t*n <!ft^t^i csils^tfl^ii 

C^'qPt ^\Z^ I ^T5tcw^ 

^T«T5 C^n ofT'^T 'SIR’9=P^, 5pt^*l ^^ ^tz^ 

^tC’^ 5T1 I C«?t^1 ^fpf ^T^TC*f5 

yH^ C«t^1 ®t^1 «ftPp^, ^t?1 

I ppi cm^] '5T5»'l ‘^ft^TC^ <2JC^J?P 

* 

cjflBTc^^i c^tc^s aiM*! ^Hi^ra »i5n CThifg^t oq^fs^r 
§1^ 'stt? 4^(6 ®W1 ’ir’i^fttSstc^ 's't^ ^firai ntftc's *11151 
C’ripIC^?! SfPt^ C^tC’I?! nf^*i ^iiw tIP? ''ft? caftsttr^cfsi 
'SWl C«ft'51 5^?! ^ ^ftc*l 'ST^II '515tc??l C?CO 



i l?1l 5R1 I 

c^Tc^ TO 6f i^ni’n ’itif I 

^^zmm c^t^i ^ts^i 

^filC® *^ftC91 §r^05 ^IC^I W 

c^t^i ^Ts(i (Ti)3rTfec*r^ <Ftc«i "Bitc^r ^*1 
C^t^l C^T5 ^t5?l'SlfC^ I fTO ^CTO 

TjC^ti I ^ tcvf r<F t i}^ 

wst 0^R5cwft c^\^ ^'I's ^tiTc*r?r '5t5!T^&!' 

m^] s^tec^ ^51 

I f«fC^ 

C^ ^fk^\ <111^5, C^1!? ®tifl 

^!S;1 ’itTF^C^T G[ vii^: 

ntn I 

c*f^i ^ fkm^ I % ^5Rt?r 

S’ffii^fi:’! «4i^ >!tft 'st^u 

C^T»!1 ^3^ ^^l^• m '5t5|t^ 

I «il^c^ %t^ ^t =?1 v!)^t 5 

nc? I ij’© ^ \ 

V 

aft^ CTt^tfea ^tsrts '■\r nt^’s w)6 «ltc=T i 

'Stti ^1 ’[fSm «t^"Ri EWfl «itai ’^tcf OT'it 



sir yi 

?^^C« ^'biB ^t<F?1 CW’^I I 
Csl^’Ttf^'al ^ ^fsil f% ^^t'Q 

cff'^fi a '2if% ^Ji>* I 

^n c^'^*r3T fe»(n 

I ^ifsT ^1 trachoe | 

C>{^«F9 C*f^1 

c^htfl^i 

^n—«2l^car c^t^l »i?r 

fi?il ’*rf%'Qf»ic^ <:(5 c¥i:^ ; 



CTimfel ^*11 ' 

✓x V x/S/ ■'* ^ >.0> x “ ** /\ *•*. /N / K* ‘ I 

n^*T*5tc^ <2fc^ vf ^1^1 ?it W5 •I'm i 

%t c«rt?i c§tfe oj^ cvr5i 

•itfic»i •t'scwfi •rrc^i i 

W ^=?P CWT^1 ^5^1 II i^tcw .i’»?rc»T 5l1 

c€i^ ^5?i ^Tcf I ®mm 

I9T« fic»(l «lClTir» I 
^ ’ic»T f% ^11 

citi II vii<i ^itc*m Wt«i i 

>mi r?c^i ^stsii 

^mti ♦ifif«i^ ^fic^ *m:i i 
vii^ ^mi itfi'mi ci ci •n^«, c^tfe ^5^1 

Infill fer^im »mi oiisT'Q ^ 1^11 cil 

•tti f 

cw If c^1“f»Tfe fi'iicn ^ci I 'smm 
ftsimm ^•ifi^tc’f itfii 'fli? ^•m ^ti 

f^srmtSi ^ifc?»i I ’w 1*^11 ^11 

cimn n tfii? ^11 iiicii ^t^rm ^sit^ife 

^5itI im 1 ^^ircn ^mi vn^far 

im I iPnm »pm ^t^n ^’fe ■ "ifriii im 1 

arft^ cihrfei ^^m lote ^^1 1 it^ 

<2im 1 ^mti ®mm ?ra[ ^«I5 ^cf omi 

im I nvciiiTf^ii ^5^1 MV 'e ^m 

omi iti I 



8b 


cait^?tl 2 p^ ^T^n M»it^c5 nTc?f r «fl^ ftf 
c?^ f^tC5 a «if« cwc'^ ^t^tm '.>• I 

iil^ C^M»t tft’ic^ »TW^ 

I ^t^rc^ni trach® «rrcf i 

^t^tc*ni -f^ w I c?<n 

<*rTR»c^ ^tn. 

5^1—f^^rfsTC^Tc^^ ^t? <2f«fC5i f^f^5 c>rt«fi c^Vst^^i m i 
^t5?i ft^i ^ 



c*(^t?“t ^*f?i ^tfc^ 

I C^>3Itfe-jI 511 5 i^<f 

vii5i? 5jflf:^c»i?r ’T?p I 

^W\9\ 51T^, ^t^tCW^ ^t«l«fl*l ^f2ff^'®PlC5|r ^^1 

Of^ >5flP«fT^'*l?l ( Horny ) d|^ 

mi f^l I ^t^»I1 mK^ chitine ) 

^Uf\ I csiktflll 515? facets, ^1, C?1^f, '« iflc?? 

•ij^ I 

-»fft5F ‘5? 'Q n?*c^rWr^? 

?^?i I <2tc^j?» ^T?t?r 

f%fl m) 

I C71% 3l«91'®r^C5F JRTf^C^ 

c»T^n nta I 

c^3itfl?r ip! "aftcf I 

5^^ iPt I R?i c^iiJitf^ ^c»!? 

TOf W ^ ®I®I ft?1 ®!tft?1 Ipic^ 

f’fTt I 5tl dVrtfe 15^ aJ5uR|tf%:jj:^ 

11 iwi Jfi l{ft? fc?i?r 



« • '9 

’^ITC^ I *«ff^ vil^? 

lil^pfe ^v\ I ^ 'Q ^55 ^1^ 

^tC5 I ^1 

^tC^ I ^:s( I 31^ 

ti|5F ^T’t 3itai I 5(9 iI 5^ C^TC^l 

«tC3l^ I 3}^ i?ffiT 

'9 31^ «lf^^ 

f^fii?ii I at3i^f^^ ?5 fwc^ 5tf%^ ^f%?n 

31^5 ^c<«r 3i^& |tf%?r! ^tc^i i 

C3}\3itf5^ ^?fC?l ^^^1 <1C^ 3I^5C3P ’SftC^T r 

C3J^3ftr^^ f^'9^ 31^ (2rC?lt«f3T, 3i^a[:C3I ^Z^t 

C3i\sitf5 ^C“lt«(3T ^T^T ^"^21 m I 

C3l^3|tf^^ 3jt?3f5tS9 (glands) k 



c»r1»rtfei ^ 

^'^V[ I (spiracles > 

*tfl?J ^Ttpt^l I ^C<fJ 

^ I 

^t5Tl-^«-^?rl pft'*PC«f^ 3Jt^, CW1 CJf'Q^ll 

3rQ»T^fiTC^ 'Q ^fiic^c^ 

c?^ I c^t»ii's ’*it»i-«2r*rt>T 

^tc^ I 

'9 <tc?i ^tft?r CW5 I 5[tfe sp:*j ♦tc^, 

xtz9\ cwRfn c^ 5< ir^c^ ^1% i5^^i3it3ff cn.^wir ♦tif^ut 
MtJ5 c^c»T I ^taF «rgF (71 cn 

ail ^ni 5T? I i5c<f ^ ^|?ii ^ci 

^rt^i (Ttl f?^T^ 

C^ I 

«ic^^ ^-5ic»T^ (srtsr «ftc^ i ^ at^«Pr 

Tfi:5rc^ ^ftfi Pnrt^^-^iittOTr 

^Tn 5rt I 1^1 ^-3T»|'«pl 5ftc^ ^T’® 

^c® oa^lS ^l?rl sitsrrPc^ ^lul 







*I1*H 


I 4'®^ 7m « *im «mi"t 7lwt9 ( «€••••) 
>«ma[ ^fiic*i'« mt7l mtJttws >s^?i f»i 
♦tv V® 511 I 



iOlH «&I9 

cW^uTfis «*r 

CT^itfei CT PI Wp n»c»i^ «rtc!?!i c*? 

PI c’FtSm ^‘tt’9 «ttf5fc^5i I 4^ p»ra «ni 

’"ww^ Rt«i p cjflsitf? mfWB ^vst wsi I p carim!??! 

5*1 cviStp ’iJini >i5it!i Jffl TtfTcp <api5 pi 

^tpW5 ’ItftCP ^<R'8 (?lWf5 5»I CVt^H 

511^ «t5TW5«lf*W I 

^C5K5 J|C5| 5CPI CT W 'S»lq ftal 5t5C1 ntp 11 
wfic*!^ Cllltfpi 5*1 C51^« j Cl «lt1*l1 ■?»I I PI 
C5t%1^»i ciiiTfe pil8 <i*rati iifili 

5f?W1 il^C^ *ltC1 H, 5*lft ^*|'51^*1 ^5® Ttci^ 

1t1 >fli; 55 I 

CllUfll 5*1 ®T515 felCIS C^tl^lCSI I 5*li5 11«fl5t 

> 

SWI « 1 ^, '515 5«J5 11515 « 511«t I In ‘«®IS 51151 
11 11115 f««5 11C5 I 11C15 f^'SS 5^ S*t65 9l5 C15 
5lC5 I C 1 ^ 111 11 5 l* 5 l*fsi 6 C15 5^I8C5 551 5t51 
5lt6HfC«5 C1151C1 f'51 11 «r5lfl5 111J15 5^ lift 511C55 
^ITS1 1 ® 5155 I 11«5f»r 11515 ^C59 Cl '•IH 5 III 8 I 

5taP1« <811^5 IftCP ICU tftCH 5r5C»I %51 Cl® <8115 



€8 


'«rt^»1^fll ^9, « »[5cw ^tf?5 511 I 

f®'5!i^ni c*f»i ^115 ?i? « sffesi jrti’tc’1% 5Tf»i« 

fet '8 ^«(: •5tf%c^ *ttc?i c»l»i c=i«i^ ’itJfa 

(drill) grT5 ^tw ^ca <aat ’aT8ft<fc=i ca ’l# 'ttcv 'st^ta 
f^'sa sp'scac’t 's "sia: 'stca at^tat's aca i c*ta'8f*i 
a's^ fjica sitca, ^aiai «it3Ft« ’atca ancaa f%^a 
fl^la^a <1^ aca i ^ cist ttt« '»itc5 i c’itw9 

'5taiaT« «tT?at^ai ata i 

la^ c»i»i ^i5 ^»ti 'a 'statcwa «tt'5ia Wc^a ftaiJ 
laa -aalS «iti:5, lii^ aic^a c«t% aiasre 

c»fc«ia Sacaa aai®ia «if%»a ata ai i calarfl 5 »t fi>ttc*i 
'ataai ca caaai assa afa, 'stai 'attal c»t»ifaa 'atatc^a 
99 aa, aiaa cawa aa «aa8t cif§ ifcBa aa 'atWe aat 
at^ati «itaT'58 fa'st^ 'aa i diatfla fti’Ts 

cacaa ^ atfaal a*i cat^ia ac^ ac? afsiat^ ntaai 
'ST® caa*n a?aa afa i <a^ faa!5a ujata batata (formic 

acidi aafaa>aPi'S! ca f^a aft 'att? 

'statw^ ^fi aft's atca i C5t& aaacaa atattai 

if faa aft cawa 's^ita ata >iia; 'sai a^c's ^ai caro 
ftsa ftai ait'sa a^ ftai 'ata® atta c*ltc5 • 

catatfla cat&ta >9^a iaal8 ajtata 1 istata 
^tsatataa tta<si®ta§l nt^ta '^ttaa attca cutta <«at 
atHftataa at®'sft ^ta ca^atta nt^at^ atca 1 ata 
attasfacaa ft®aft® caa « aataftc® aatft® 





tt 


5^ J5»r ^c?: vs^? ’tcjt’iw wn 

»IWOT «tfit ^tC'5 CMt»ra '5»ltlt «Itf»Ifl1, '5«tl 

5 c»i^ r>rsi, j|»i-ftsi «itPwi 

♦IC^ I <<l^ »I^ ’Trfl'sfSr ^5^ >I"»W P, <ll'5 ^5, CT ’Trtfl 

<3iktf5 f-rs ftm »i?iit5i >1^ 

■fsTW f^Tl ^tsl CJh^ltflStl’T >151^51 %»r8 l?*lt5 
§it5 ?^c'5 S^»nl6® ^51 «iaw f%ii«r«'« 

'srf?^ ^tc^t ^ 4^1? *ta, <sl1? 4» '!|<fef?t JIWI, C’Tl’TtfeiS 

Jit9l ^t?i Jf-W't's: ?»i c»i^tTfltS? 4^ 

'stc^l I 

atfsi'l' C’i\>lt% 5*1 OTt**!, 5t%?f 5*1 slt^sRt JI'S I ^ 
jr^ 'sitTO ^jj:«t5tfl c^sitfec^ atf5f*r CT^sitf? 5*1 
f?51 JltCH, f55 ^*15 45 iS»f%5fH#t C’ft’ftfe Aril'S 55 
C5t*l'9 C’Tl’ItflC^ 5T% 5*1 C516T5 *I1 ! CTtlf 

5? ^t5tC<f5 C»iWl«C‘RI (laws of chivalry) !! 

45 C’i)>ITff 5M 45 C>llsilfsC5 5»I "Sin'S CTlsitrs? 

®W‘rt'; f^J 53 I 5tcif1 m *It^ r 

35TOCVC5 a)5rtf55 5*1 ^fStvt ^tt5 'Slt5'5 5T5 5^C'$ 

5f3n (?I ^33 '9f^l3 cell 53tl '5l*I I 5*> C5tlt33 C3fr*l1 
5CSI5fel 5taf^ I l5tt5 3'5| ^tn^l 5f3C3 5*1 C33*I1- 

^?r33 5f3C3 I C3331 *lt33 5f33t3 f3C*t3 C5t*l §313 *llif, 5133 
5»t C5t§f5I3 3^ 4'5^ C3 51513 l®53 C5l3 '§33^ «K3H 
5f3C5 31C3 31 I 5t3 §513 3l3l 55C513 35 53 3l5lt5 31 53 
51513 55 C31C5 5C35 3J351 5C31 |3m3 3C3T 



( ammonia ) 1 (atarch), crtspi 

'Q (washing blue) I 

<2iar’r ^ 

I fit's 

• 

sffisi «(?ii ’in, '5t?i ?c»i?i '5»rc<m ct 'trc^ 'sw 
^^vs ^f»iiii tc*! ’itfl I tHk 

C’^t^I'S ^-filt*! ^<t1 =IC5, R’rft CTC5?I f«'5S 

?t51 « «ltf'5 '?t5|t5 ^f«151 %ci I 



ctW’? 511 b59l9 55 5t*ll (sVlirf 

*1^0*15 ?rt5 CT^5tC55 f3'55 ^f55l C5TO1 C5t5 

i«5t5 5^51519 ^5t5 55*11^51 5t5 I >15511^5!:^ 

5151 »tf5?'® 5^51 5?a'i:5 f5E55 ^f55l C5ti:5 

CT <*155 f%5 <a55 5r5C5 C5^Sl 51^1 155 5C5—5tf 1 5^»I C>l^ 

«2rc^«f ^Sr^i ^ V 

ftffi »15 ^ Vfi^fi ^tr^5t 

i?^C5 \ aR«r: ^c?r 

3p3itra «tc®pft5c'® ^fiim f^ai «iJT^ ^fii^i 

c^t^ i^Z'^ ^9 c^tc*? ^1?r, <? ^t^t?r 

^firm cw?( I fesf 

%]Z^ I ^WZ9 t^ai T^m 

mi 5111 

5TT< ♦ff^’ffetir <2ic^j5y 

^Rsapar 511 f (larva ^1 grub> 

^»15FC5Pt^ (pupa ^1 chrysalis) i CWf^C^ 5t%C»I? 

3ii51 ^5ir mn fw5i c^tr^Ri 



*v « '5'W5 

^Tf’ftJf I vfl<Fftc?F (TlWfl^l C^T^ 

^fiic^ «i?^fifc^ ^T% <?ftsrff5'« ^fm] 

f^si ^f%9l ^tTT I ^1 

^^1 c*f^ 5111 I5T511 Caff^Tfe 

C»1^ ^t% f^5i <2|»f^ I fe^i 

?lt% C^t5( C’lt^ 

5?11 ^1 ^'Qfli, 5t»i c^h^itflcini 

2fPi^ c^iWflcff^ ^ic?: I ^t% <?iViif^i 

^N-C^hsitf^ ‘Sf^n c^tfs^ 

fesi '« 5tJjC5! 

f«sr I (TT c^tc^ d)5tc^ 

‘^t’*fc*f*f c^ f55^1 ^t*ftOT I 

cn c^tc^ c^rl^ilfi ^ 

42l^fe-c^t^ ^?^c5i?r vii^N irf^^i'j 

^CW G»t^5Tl 1 

^f?^8 f%5t «r^t^ C«l\sitfl^ ^tl[t?'8 3 ic^T 

f55^ fWC5^^ ^p(^ 5pS|^ »I1C^ 5}'! C^t^ ^tfSlfl ’^‘r 
•c^it^iTf?? 'sit»rf? <2rr5T^ 

CTt^lTfl 





I ftfijr cJrlarTft f^ir cf 

>& ^ ^ ^ 






foOf ^r, « c*i\icf«« f 1^ (>if «i iw?|w) 

(^), (^) ^‘ltJc’ft'5 () (^) (iwftf ) (^), («) 

hymph (), (5) hymph ( «ltW) (?) (iT) 

() (^j, (‘^»*) ’itffi r®«i r?ut f®? ?? i • 

o o o ft;( 

f ft ^1 « «» 'b| « 

ftsrm ^ ^ ^ » 


nft’^ O ^ _> » 


5F^«T 


^8 fti! 


ftSfl §51 5§C« “a^Sl C5t§ ^i§I*IT« (larra) 

fn^s 551 5§5lJtt!* niaft (c»rf55l) CTWfsfli «t5Tc>nr 

’sft'ssl^c® 'itc’f I 51=11 c=rt=rtf|in =i?;^»tt=! =ii, 5i|^«t5tciw 
*ic^ f«t« ’tc’» m=i »t»tl51 5iaS*t oWfl? "iflc? 

<*1^15 =Jt?’iaf| ^tC5 I §51? 5151 '515151 55C5 ^5;f5W:5 
»lf5‘l'5 »tlC5 I ifl^5i»I ^51C^ 5l=»5lW ( Eoyal food > 
5i:»I I 51*1 ^§C»f1'5C^ 55155 14§ 51W51«§ 5l'e5l5 55 455 
a|f55' ^k*t1'5C5f« f%5 fta 4^ 5l5f 51® OT«5l 55 I f%5 f55 
*15 af5® C51I,® 55^f5far® '5*15 4541515 55 51 '55®^ 515 
51^i:'S ^15® 5C5 I 4§ f5C5 8(55 '#^§C*!t5 ®1515 C51»I5 
5fr»tl5 45? 555 f5C5 ^51 »I55t5li:5 5^5® 55 I 4§ 55115 
5l§C51®5l f5® C55C5 C555-®'51 f55l C5i5 5C5 451 C5§ 55C5 
5155 C5'l5lf5 5lf»151 51?: 5515C»I5®» 5131 45?t f5 5^ 5ir55l 
C51t55 5?55 ?5?l 5® 5f55l C55 I '51555 af55 'fi§6l5 ^5 
51551^5 515® 55 I C515 5® 5^515 ®C5®f5i:=15 5C5I§ C5 
55^1®*$ ar5® C5ft5ir5C® 5f55« 55 I 4§ 45515 
C515 .5^C'5 5lf5I5 4ir5t'5 csll ®C5 I , ®55 C5 ®1515 CF151® 
f551 C41C55 ur^lls ®llSP5 4t5« ®C5 I 4§ 4^5 4f5® 

f5»I5 55 51 I ^5^ 5lf55 5^51 *IC'5 « '85451^ 5ta1' 

C5l5lf|C55 5l5lC5J C5 f?»l5 5§i:'5 551 C5l5 5§W 

5lftC5 '8llft5t5l!5 5l#t C5't5lf55l '8t5l5 «t1a *lf5®l5 « 

41511:5 51«51§C4 51C® I 4a4C55 5t5J§ C5 5?5K55 ^WlT 
C5l5'fl5' 4C5 I 5?55!t55 C5l5® ®1t}' 4l5lC® f»l5ttc4 55 5t 
4 55 415 451 C55 <51515 a®’!® ®«15 I 5151554: £5 iS|5C5 





^f®^i»i <i> 

<rtat (?rtJrtf§5 ^tc^i itc? ><i<i« ^tlS fif^t 

^tctl 5? 5il I »tc5, «it?'« ^t5 5^c'5 n*? 

Rc5|?i ’(’:«(i c'ff^ic''^ CT ^s's 'qg; gur »!fg^ 

sijaiJi ^jT’t ^fggi « ji? ^cg^c*! gift? g^stc? 
CTtet^ fil'ft'l ^tC^J CTt’1ft!I >FfiHtC5 I >2l'l’l « Tlfil 5I5JpJt 
?5 c»i^ cn '*19 c!rfs[t% 9tg ^|^pm gtg 
c»fi9i ^f?5i ’iTB ill I ’^‘t91SI gtg«tt!:9 '9*1 '^•19fggi 
iflrs ifiic« 9^tt5l fsfiigi *1?—*ttc5 ’flwi >igw si^snF 

f^fiic^ !(i ’ttcg ®C91 'st^tg 4^ Jisitg? *9iw*f?t 
'5t9TC« 5I« I '»Iiir3W C>it’Itf5'’tt»IC99 4 f99C9 

f’sji «il9«9 gtgtrs 'St^ig-! ^®9 a^Tgcg' =11 C9c»i5f i 

arPf9 d^sTt^g 4^ 9l=iii i »it<ii9*i«: 49?l ’i^sca' 

«• gt«lt9 «■• ?T9r9 91'SC'-Slfi[9 39f?9 c^t^ltfl 

«rtC9 I n^-cadlfs? ^9it If^gt’l'e «tt9 4ts*l, 'S^f; 4^ 

CT fejl n?1 CTdtf?!:® ’iftt'S 'Stgtg 9« »ItW 

49? »tC9 C9 ilSaKJra 9rtji| TCH 91 I 

^C*tC9t*t ^(ttjrfg^l >8 *9919 %5<St«rt9 *CTC*t CTWf|91 
’i 5 _'s 'stcgi*! 9C9 at—9Rca9 
»1<M 9^91 9tC9 I ^irWil CHt*t ■ft««<tt9 
9t1l 'lt'591C»l '9'5 «■?> 9?_ W 9fiH1 9lt9 91 I €9^99 
^(St«lt9 0fC9 '?l'5i2t»lt9 OTC*r9 9tl ^laR '?I'59TC9 
9FS 9f5(9 *tfg9tM 91. *tT«9l 9tf 91 I ’^l94Kf9 C9W «99 
9tC9 999 1*1911 C9tcfe9l 999 fifl ddtftH 919C»1 
919 499 Cftfe 9if991 CT9 9t9tC9 9tai It'SH ^919 99|l 





•.^r’ -^ >■ ^ *■ f / -f ^ys ^ /• ''y ^ 

vrrcf I tii^ *fli5t$c’i^ ^fii^iT*! ^f% ^firat 

Plf«T^1 Stfilf^C^ ^ ’ItST 

^TirT^i c^t<f I ^rsit^c^ '^sti^mif 

WC^ ^C?J I C7I^«r?F ^tJ(W ^95^ Tt^ ^f^- 

^tPt^t ^Itc^ ^11:^ ^I^IR f^l ^C?! 

'siT^rr^ 3i53pc^i r?Ff^?n ^tc^i i ^?j5p 

5?IC5l^ ^?f I 

'=i^^t?r ii^n sit^i nn \ 

‘=lTr>lC»T«rf^^^1 ^'m '9 C^X '5ic^r«| 3itft?I ^TS i$Vs 

I v!l^ >\TS|OT ?sm (7f 

C^ikrfl^ «r^N ^^Z^^ ^t4l ^Z^ I *?t^ 

^c®i5 <*rtc=F 

^^Z^ Pi^ C^'l^ftflm ^It^sT 

C"f^ <t^ t\Z^ ^1 I 3f^K3P 

si^'S «r»IC^?I ^t3ll 

I ^^c»f ?rtfi c^ ^cr 

^11 ^ir^tc»r w ^iP^tc‘1 

^ ^t4h sital 'Q ^t^r® ^^z'^ I 

m<ft5» OTCM dhr^tc»f^ »i^w ^Hurtc*!' 

K»f'9 >?t^ftm i[^i?(^i ^3rtDni(?fc^ 

^ »i*^< ^ ^ i 



cnK^^ cg^ f6«T 

«r©JfC?l C^ <JftC^ CTt^ltflfl 'Q' 

vn-ij? a 

ffii WM^ ^^wc«r<i »)t®, 

C^ vt- 

'Sfc^l^ 9Tf5 I ^«t1 ^Tt^Z^ ^1 

^t^tcw^ (211 *1 I (2ft*li:tr?i 

^t<[t9t« f^'m "^n, 's^t^r?! ar^j w i 

fV ^t’c3i «t^i 

^C9i I Vi?r fc»i^ 

I ^ C^tsj ^»TC^, KV^ 

Daffodilc^, »lll1 ^ft?n ftft?1 C^f^ ^T^t 

C?Pfr5 C^ ( corolla^ > 

f9^Z^ (AT® 9n\ {f 9 ( rod ) ^C5I ^ 

(style) I C'r^tC'n 5^d5 ^ZMp 

( stigma ) | ^ 

?'« ^rC5 njC^ { sUmens >3^1 



CT'Qf’! ) 

C^**t I ( anthers ) | 

'n?lt’tC^tr»T C^«l <ftC^ I 

?C5ilftS 

5|1 f^l W^1 I ^C5 

'SitC^, ftW I 

i5t^t^ C^ft^t^T?l ^tCf C?^l I ^T^tTr^'^C^ 

flW ( ovules ) I 
Hw ^511 ^15 ?11, 

ftCW •tft‘f'5 I fl«f 

^i«fT^tC^^ ^fk^ C^t^t I C^l 

4^B?T’tt^ w a^?i «**it^ 

flC^ni <il^«l ^C55s f^^'l I ^t55i 

^ffsc'® ‘Ktft C5 t5 fC*! 'Q ^TC5 ^t5t5 

ftC55f fiRI »I5Cirt *15 I ftl «ff^5 ^T51 ^55 »5, 
f5rCW5 a^ r55l f51W5 ^•tf5*r5 ^51 tt^ s^C5 I 

C5 5lc^ *itC5 =11 ^51 =15, ^C5 f i;»15 C5^ 

f?5l 5^C<5 ^r5^^5 ^T-3tC5 'S ^f55li:‘l ’»lC^5r 

C5% «F«T5 I ‘ C51=1 ^i:^5 f»T C>I^ ^C«F5 ^"5 C511 

fr51 ftf55F 5^«1 ^515 »i»^ %% ^ «lfif^ f=1 «5II5 =11 I ^*15 
<55Fft 55Wrfl5 ^5F5 ^15^5^ I C^T=1 f»T ftc«l5 

C55, fill ^5=1^ Plfro ^ =lt 1 ^£^m =11 5^t5 =n5*l 



»f5«t5 fW'St *!» ^'QSI I C^W C’Jtif 

f t*! »t3T'*IWTC^ ^?f?l ft? ’Ttft’n ’Itt I 

?c»i ft? *ttf?Tr5 '^1’ic^w 
■!iift?i ’IT? I ?»ic? ftc?? aTi^ft?! ?»C5 «nf‘''8 

ifl^T 5|tat'4f?tl? OT? I CTktft WC? ’f»I?'5l ^ftc'® 
f? «t?Toi ?::? '5T?i <ii?5i ?tc? i w 

ftw 6f»IC« *ltc? *11, ^?5 '5t?Tt? I Jl 

^?^T? «ra ?c?? ?»i 'Si?!? ^*t? c?t*i« *11 c?T5i ^’TTi:? 

«1 ^»n ^??? I >a? ?c’f? *i,’’ioil "siw 

^c?? fw? ftc?? ®»n cfftirs 'itc? I ??? w ?cfe 
■a?? ’ttc? me? fn ia^»i« ?? i r^% >a? ?»i 

aTi, ^t?? fc?? (S? ft?c« c? 

mf^c? «t5i ?? >!?? m I ent ?« ?»i> ?t?? 

»it?tc?i *11 ?^?i *raeT? mm^ ^•h'sT ?? i <aif ?Tcm 
cJi1?tr5?i ^isj? »it?t?i ?c?, ?w ’iTfii? *11*1 ?f?m? w» 
CTTmft ??*? c?i*t *a??t ?t»i? f®?? ?c? ??*i 'st^nma 

auc? mf^'5 ?? I *ie? '?*»«? ?c»i 'Sic?»t >i?? 'st^t? 
fifa *i?si? 011.4^ ft^? ?»ii5? ftc? »itftrai *11? a?? <at ft?tl 
aft IS?*) atfasi me? fti^ft ?*if5 

Sc41 ?ftnTft c? dimftm ??5i "aTW ?ftc^ 

?tft? ?? ?5?*i 'Stc?i? ?t<*ni fc? m? i 

tart's^ 4if f%? mft? a? i am <«^ %*tt:? ??i?? 

•ciCTn^^ftm ^*1? 4? a5wr?t? *171 ftc? ftf^ ?? « 
ac? *CT *?# Cronin ijf? »ti? ?a i 



'«(i5fTOT ai c>ri*«f<T 

’^^ft’tRi ?;iH c»ft^t^t?l ^ cq^r 

3!i^ic'Q?i ^'i Mfi ftf“tl 'sjtsjtci?? 

V5F I ^s^ i{t^«tj c*i ^t9i I 

ait5C^^ I’t 

'Q f&»I =fC5? f 

\tc^ ®Tf^ 'Sl^ft'5 vi}^ 

'« ’tc« ^t?rj5 «itr^c? ‘ ic«i^ cJiV?r^T, ^ ■<? 

‘'iiTJIf*! ^r^?l1 '«'^* c>i^ 

'« "7® C^t»l C^ti^ ^C^?I MtC3l C^ 

"Sltc^ 

^t^1 OT I 'il^ 

^C»! »1 »itait3 JR’HJ ^5 

cgstil «?T^55 f9i ?5? fifll 

Rill ^tr«r^c^ '=it^’^*i =?c^i 
fw^Rl CW\Z^ f 

(;^t^ ^v\ c^tcS, C^I^'Si ^1 3lW^, ^1 

C^tcfe I C^ ftf«f 

«ft^9 w f»^ ww?r 

.4^* ^TC*!^ ^Pl<t^ ^R^'Q f%ir I OI 

>It|iTt^^*l1 C^Z^ ^tfRI cnt^l (moths) ft?| fs|(W 

x^ I. cm»t^ Tfft^ ^w» c^ ^^1^1 ^tc^ 



1 ^1W ^tc»T J^i, ^t^*i '“rtnft 

OfH) ^T^i »i I »ifJ1'« ^trai’a (?Ptfel «rt^ '^’tpR ^ 

(71 C3rl5it% ^r^^3*rart?l M^%c^ ^^ i 

honey-suckiecQ^ C^tC^ 'Q wm 

c»l^ syt^C*! ^t^tc??l honey-surkIc^fl?r 
m 5^c«n^ ^^cwc"i sife's i 

C3I>ltf|‘ rpl^in 55i( ^C«) '®^5T C^ 

• 

c«r?r I r^i5^ 'i sir’^c^ W 

'-a^T t>^5T »iai?r 

c^X ^1?t^ ^ttc« I c?^ 

^'c»r '^tobt 

fc»i^ fs^fec^ "^<4 I f•jft 

I ^51 (Tl^^Itf^ ^Pfcn 

c>i ^tir 

ntsi ^Tc^T c?i‘i? ^1 n\t^ I nc?r 

^^■=1 c^il^itf^ 4^51 fc«T ftm -i f cf ir 

ft^St **1*4 I ^ctr® 

?*ife I c^t^r C9\^ fi:»i5 cSf% 

I ^aj d|;?5| fi:ii caiimft 

^^5? if c6RP ^Vf\^ (see-saw) ^n^ pTlfl (TlWftir 

!idj cv^Tf ^1 ^c»5 c3t«PT 



S s* ^ 


1»Vr >© 

’■»f '\^ y'- r y \ ^ ^ 0\ ^ ^ ^ m f ^ ^ ^ ‘•\ ' , x^ '*f‘ y 

I ^c?i '®r^ c^t«i 

ftc^ i CJi^^»rr%9T ^f5 fsft^ nrs i 

^ I f^C"fW: 5t^1 otaitfl^i, si^ipii 

3I^5C'1F^ ntf?l^tft^^ »T^»T «T3T ^fwl 
R<TI *^fif^1 I 

»itmir« jy^t-R ^?[ (7f 

^i^apai ^^115 ^tft?y 

sr^^i f^fiyc^ ♦ita ^1, ^tcs^ f5^(?i^Tt^:^ 

«itft9l I cn^w ’?tiy 

Ji?it5y ^f6^ 5y« I •ii)^ sy^tsy ^tcos 

pFa ^^sy «t*y, f?=^t^tc'4 jy^t^i ^Ki) >iir^ ^y? i 
c^tJy CTWif^^i ^c^nc‘i syi ^t% 

c»yt ftsy 'sysai c^W'q srl i ^cyir 

»t^5l i[^ c^tsy ^tcy? ^'syii ^ t 

’?t5yft -n^T^sy Tt=y ^ ^rf^c^?y yiF^c^ c^t^y 
c^T^y c^aitfe tnrs ^yftc^y^ Rpft^i 'sytRc^ ^sy rty^sy 
ay^JFCT^ ^11 



6^ 

31^151? « c^^it%*r^ fi5i 'Q 

^cir^ <ir«j^»t3j^s!^i 3JCS? ^fe Pi’n^ ^ 

I ^cn *« «r« ^•t- 

t2r^«i'5tii f55t« 

I ^ fwii c^t^f c^^Jitflcw?! vn^mai 

I 

31^C^ ^1 c^t^l ?CST C^'t5t^ F^’^T*! ^r^C'» 

^tc'® 3it^t»tc^ I ^ 99 \ C3jt3itr^^ 

C^ iT^)B\9 fsitt*! ^tdl <KtC^ ^t^1 * 51^ I ^tf?Tm 

aic^T 5r^3Fcsi^ «(tFp?n «ji?fl^ 

^rtl 

Bjf99 ^f«i m I c^r^c*?^ aic^i 

91^ ^tft^t ai^3? WC^ %tc^ 

♦t^?, ’ITCf? ‘fl ^IR, ^trt? '« 

n ?fR ^^Fsiirl <TR ^IJTC^ 



W'^ i{] 15 ^ C5T C^1^3|tf^^1 Rc*f^ 

cbh ^z^\ 

C3it3itfl^ P^;»fc^ c>it c^Jt^r 1 ^f^^lfk ct 

C^llsilft?! ^tr'^ m si^C-si I 5.vQ5f 



fbJi ^>-- ajfsr^ w^^ifsf ( ^f«*f ) ^yctt’fni nifrs 


5i??r« or^isi I 

^lI'.'S JllW? Mr?( 5('SC«19 ^»IWC*I C«t^1 ’(•C’ft'tr^f’^i 

f5|'#»l '^t| '5C*1?I §»I?I f^cin Tt91 C«Ft'5l 

C»t?1 CTtC»!5 ’9T^*I ?9 I >9?9iC*l 

isjc^j^T c’itsrr'% ffirai wtc’iB 9i 5iff%^s9f3 ?nii 


'Q Mm 

Sl1 I 

^ti^tc?^ mc^ c^T5( ^it^i 

al^Tf^^Tl Z^¥]^ ft*ift*1 ST^f W 

^l^TC*f^ C^tai ti^Z^ MZ?^^ 

fj^5f8 I vii?pf5 srfai og^ft 

I (fifC’^j^ afsf^ ^rwf5 ^f?f?ii CTtcsifl 

5t^r^ §r<l ^Z^ \ C^IfCSI^ 5t^r^ 

3}^ -^til ^r^Csi C’l'rajtfliffl 

^tr<Rn n,'3i*?5? 3T^5*fec^ oi^cai ^f?i^i ’it^ 

■^T^tfli «wr isle's ^f«5i I 

’^TCS^ 5tsf f ^\T^W 3lt»IT^TW «rtC^ I 

3|^ St^l til*4^<2r^t?l ajt^T 

^»Tc*fC«f If51 

^srT^i C3it^ I wi c*i*3i^ ’«iw *« 

3I?^3P f^’#t«t, ^t<fj ug^^TC*!^ 5C»T -^% 

t^lc»i I sr^ 3t«3|i^ ^t^j 

31 ^ 5 (^ 

«J'5C^ csiHftf^^l r=i*tt*i OT—’5t^c*r^ 

5t^ f*i*3ffc«f?r ^IPF 3^11 3nci f»i sri 

^r^i? ^ '5’^=! C3it3nf|c?f 



<£ff wM «ft5ft^5l cw^r—^?( 

^rc^j 3i^^^j?i ^facsi ^1^5* TO 

^ta I c'fiM 

^tC»l I (Tlt^l dl^Itflf*fC’T=!I 

•^•1 c^rtai I 

»fw^ rwm 5t^feftc^ <fr^i 
^c?f I c’ltc’?^ 5i^feftc^ ^1 

wcaj 'e ’fc^ C^t^lt^ f^^ll (71 ^^*1 '« 

^C? I C*fC^ fS^ sf’BJI I^^TJ:?, ^tf^1 C3^ 

5pl?Ii ^1^ N0 C»li|^ICi( Stffetec^ ^tC’!( I ^t*f^ C^t5K^l 
r«f5, ^1^*1 cSt^^l I 

TO 5t^f^i3p1 

'S C^l'tsftf^ ^ «2r^5[ 

I o\n ^tft^ ^ ^’ilWCs* ?It^1 

CJy ^9j) |[^C^ i(t? I ^’^51 ^n Plfil c*i^s(tft 

’SftiR pl«r ^izv I r«f%^ 

5^:15 vii^isfe ■rT«n c^tiTi^ 5tJf^ ^tc^ i ^t^i?f 

(TlWft «5J<((5| (7!^ C^rfCSl?^ 

M*f? c^t%l bsm I ft 

C»lt&i(7lftw ftv ^t^T TO<7T 

’^•i^t»i'« ^ I cbt^r^ 







* 




^l^sap 






«^tB » 1 ir <71^ C^C»Tr 

t^tci5 c^ CW ^51 5191 C5ftC99 C*r'«9t»1 U^\*[ ^f9C9 

9f»l91 ^T5tC^ ’Itrf 9 IR 9 I C99 I C9tCai9 6tJfC99 
’jci 'Blt^ C9la|lf5 99C9 C9^ 9PtW 

^r9C^C5 C*f91 9t9 I C9T9 ^^19169 <19 ^ci 

i99'^ 99C9 55 I ^5tC^ C9tC99 <lf92iC99 '«IC=19^ 91399 

59 I C9t31 «2l^’^?Pt99J C9\9tf59l C9tcai9 5t99 ^^919 
9tC95 'S ftfSl C9t9tr^9l 9C5^ 9C?f C9^5rC9‘9 C^19 i^9t9 ^f9C^ 

I cSJ^^iCn 9ltfj 5r«l91 C9')5T9f 9»ttfj 991 99Cf 

9"9ir9^ 59 I 

C9W9‘9 C9't955r8T C9 9k9T9 ^t5l <2119 

I 9ft^tC!99 f^99 'si59tC9 I 9^- 

5a|s Pl*tt9 <2199 « <2t9li( 99^ C9 C9*19 09*19- 

'^f^?:9* m 919<2?19 9T5t09T. 

^9 ^17:99 9C9I, ^9 ^f939C99 9t9l «il9; 99?!CW ^59. 

'<3 W]? 99 C'59t9 5^C« <1tC9 I C9W‘59 6109*9 ^Z^^ 6*509t9 
C’Vi:a9^^9 %9*t9r9ft4 C9*T9'«ft^ •flflll «»t5»[ 

99919 vfl99t3I ^■39 I C9*t9'<8r^ 9^ C‘4ti1t919 5^^ ’^t^l 5^W 
^t5tCW9 99J^’5^ ^I953f»19 <99? ^5lfif^f0^ '®9i^ 9f99t9 
W 9t»1-9*l^t9« ^<169 I ^»T91 9f*f 9»^^099 ftif 9« 
5^^ <5151 5^C91'« ^5U99 ♦1lf9^tf<9* <591^ 9Pf9C9l 

5^^ I 5fZW 9*r9C91 ^tOJri 9nC5^9 ’«1*I59 5^^ ^il. 
9|C9l9f9Rfe C9TC99 95t9 '^15191 999'« 9'55 5^^ 91, %^9^ 
5^9 C^09 C9htf59 C6t9T»I ^591 ^T5t^ 90*95 | 



<2(«ft«?t ’«(fP(’Pt?l ^fil5T ? ( ) 

?I^6t'3|! iSj^iliT^: «2fiFT?I «rtc^—(cradle 

cells) ^ ( lioney cells ) ( f5^ 

tSI’-^TC^^—^t^-^r^^tC^t’T. « rijc^haitrs?- 

I <5j-csi^3itr^'?i afs[SF--^f53?stc^1^ 

"-1^ f^'% I 

■^fe^ic^^itc^'Q 1^’^, w?i 

9.^ I f&r^ic’® ^t^i *iti I 

ftt^JRt'^Pl ^1 (conical) 

'Slew §661 

I 

oq>sitf5 w?i I ^c?tc^t^5i af^^ csf^srrfl^ 

's ?nc»i w a<i»3ir?»f I 
•at? ^‘»i^6ffi <5f i rp- 

<sr)^itf??i ^trrc*f^ ^r®^tc5^t^M9fffT'« 

4 C^T^ «ltC?F I ’^C?! 

(brood chamberil) >*|'®^?n «srt? *taft aj'C^tft^ C’f'PT I 

CT^5tC^^ CW'«^t»l T^T * ^tOT (?fr^ 

Apis Indica C^'l^Ttfl^f af^T 

^fii^i I ^t^, af^^'« nj-c5i^ifei 





S[in^^ C^T^ I 

^T% ^t% <4^? ^ &15!1- 

^t'rtc^^ I vn^ c^T^i'sPi ayTc^^ ni’*( c^fn 

^:«?T r ftai 51^ ^ c»rt!^) i 

C5f'6^t5! c«t'«w 'sic^’Pi rw* 'ii^s I 

>!■«-]_< 313I^9T =^1 

^1 I (Brood Chamborut) o\ 

^tc^‘ «*vC*f 3j^ ^tc^ 'Q Umxz^ 

f®5l ■'8 «ttc^ I CsflEdC^^ yi*m <£ttfl ^ft» 

>T3It^^15T caits'tc^^ ^Z*il -sV tfp ,V 
I 'flt di^\ ’-pfesT cii\=itf|c??r ir^ 

^11 ?ruff5i 5i^3p/:5i 

c^m H } 

C5\5t?:5F5 C^t?:55 c*f«5t»!ft >!"^^ C5^J^1 

( flat ) si?r I 3lWi( C5 ^fCk 

<2fc'5T^ c^wm '= 1*15 ^7:k w?*(’jfC55 

<^tc=5 I ^^^'e ^5Rtar ^ 

55 r^ »5 1 

f«^*^TC5 5[t^ V\^^\ <2rcl>J5J 

^3? 5?R 5W I 

^Bl'Q ^T»5C^5 ^55 C^ 

C5?t? ft*<ft«l C'f'€5tC»ra ’8SI^5tt:*t 



=^1 cwfii^ f^icifir 

fw^1 C'ffe'S 'HI Pf*5?r, 5t^ «!=?« 

cw^l ^t?l (M OTICSl^ 

I ( c^ft^i) 

C^t^ wai TO 'e C^rs 

^tc*n, ^Ptc^ fT^n w^it^/rs 3R*f: 

^TO'« nz^ I ^t»T ^ 

C^tfe ^K31 rw5? 

^tc<ll^ C^T=T s^I I c^'^trlc^ 

^1 c^x >131^ 5im ^x “itwi 

^acw ^i^apc^i <2(^1^ oiWfi afif^ 

'Q n,N-Csi^^tf5 I cn f®^ ^t^1?l1 C>!t3r8T 

cwPic^ 1 ^Sc^t^s c'fF^c'® 

<ii^' ?f5pc5i5—'51^'S ^^-c^i^sitr^ « aflf^r^ 

I (pupa) 'Sj^l^TC^ C3it3Itf|&( 1 % 

#1 () '^t^i iptfe^ s’f c»ff^^i 

’Eft^ I % n^^z^^z-^^ ^tc<^ 5^ ^^r^'stc’f 

C^t’t 'S 3!tf^^ 5^ I 

c^w% n? ^1 tt 

^nn ^^c«i c^t^ c^ 

T? 5ii—ma cjffifc^i^ ^t?r i 

api^ irr^5^l C5^ fei f^i njc^itfei 





f / 


ir\.* •* /•. ''^S'-^'' >“ ' 4 ^ * 




1» •> X '> x*x ■X-'XA 


c^tn w 15^^ iFt^fs^tSt 

5ff6C^ C»f^T!l I C^ C^tC^ aift^ n?T5^C?FN 

^!; 5193^1 ?1 ^5^911 ^tarfc*r?r *t^c’i^*^Tf%^ 

&T ^1 9T«f ^ ^c 6 i? f’l^Tfsfrai 'BTt^t^'Q 'ajtc? 

^i[t9 C3rtc5^ ^ft-n <«(tc^ I vn^ vft'stfe 

5m5C^^ ^it ^ aitaf I a ^l^SFCai^ 

«??? ^itai vii^ft 

^^1 ^tif («r«fw=? ?sn «i3 c»T 

ai ’jfiii:^ ’iTw® sn I <?iW’? f^rtii ’HI, c’lbt’? s’H 

«C'Sti’if^’i xti?ai ??i, »i«t5i »it»isi *rtsi!i '«sif^c^ra 
xw* >iw ^ 1 ^ 1 ^ 3nft» OT)5itf%5i Tc? I c»i^«rw afiw cnWfs 
^ISjFtJt ^1 'tlfSPC*! ctVw ^SHtft ’??! ^1 ’I?’ '«rrw*l ^ C>l)6t’l' 
fl’fl 5il I nj-csh^tfsci? sitsj >a’i>l8i^ ?t*ll5 

’r#t«rlC5ni «rs ?n^i i nj-at^? csfl’itft nv cvm 

»rtl 5I1 I 55 51 555 xsr C^t5 *15C5 ftf’re' 

f®5 «!t>15 5f5C« X^5 51 'SIH CT^ltffel aR*t: Stl 

*tt^ 5tt5 4i; 5WCH1 ■CC^lltl C»I1»I »Ifl I Ntl 
5ti5 afiT c^f^ii C55ir ifk's^ 5tc5 vait wtitcn 
^ ^ti ^ afi5 mil 511 mill'll: < 55**1 fi^OTi 

Xt*t5l 5finl lt% ^ 5^511 afl* Cllltftll <55- 

af^tci H’rSt 51 <5it *55 55 ^ ***«f»i sj^ ii%- 
51 f55f15 *fll1 *511 5t5tt* lt% f®5 <*1*15 5C1 C5 



I ^fif« vfi^F^i ^i^5C3F 3it3f vij^St ^t%?r 

^t‘TlC^R f*^*^1*i r^?i I 

Cf\ fWfl'Q ^?1 I ^C^, ?it«Tl 35^3? 

^t?(C5«^ ^ItRlIll C^Z^ I ^s{ ^tft5 

^%\ ^?[ C^i^?rt%l 

vii^fS C^ C^TS! 

c^tcn ^tRi?ii ^Tfflmi 

c^t 3(t?tc^t^ f^'ifT*! ^Z^ I c^t z^n ^tz^ 

vii*<^t5 *51^1 

5i^j5'?:^i3{ ?pt^i 3fi?i &f^c^ «rtc^ I ^t‘T1 

•11 «151 |ilc»l m JjSfCH c^tfl W I mu 

^^z^ ^tc?i f) ^5 si?- 

w ’itii ? a sif^i^Fiii ^t- 

c'5rt3(t{|' I ^z^ j^^j, ftii <7! ^ 

^z\ r^^c5fl^f^^ i?i—- 

^1 3it?t c^W% ^9 ^11 ^»tc^ 

c^Wfi?i15i^5ajiftc3^ ^z^ s»11 

^tc<3l si^K^ra ^t<T 

5c*i I ?»iw (7i’\^tr5?n 

^tfe* I TO1 fipi »i^c»iit 



fec^5 I 'srfJItC*?^ C'fC-Rl 

(Apis Indica) ^tC^1 c»fr^?1 Alf^Z^ ^\?\^\ 

?JTf3I^tC9T« I ftsf ^1 "SiW. 

?5t»tt? fifs? C^lWfe^i '-il I 



^C?ltCflt^ '9 «2rtfl 5I^5C3F 

Tm W ^1 C'^^^ ^?I 

^ I 5I^5C3F?I 'S 

5c^?i '« •ft»is?«f‘rf«?l^ ^<^^15if^ I 

(^^‘capi >i^c^ ) c*ff^c^ ^tIw a 

^t5tol 

'« jyart'n^ ^r^?ii 'arrPi’Hi 

C>1^ ^Hmil'»l^^*l ^ftic^c^ < C^t5! CW 

c^ m r«fiii ^^535 

^f^?n I ( alighting boardvfl ) 

^t^t^ri ^t»ic«F<i Pti 5111 c^i^ c^t5i?i 
c^f^tui 5111 ft^ fw?i ^fk^ 

f^i^«i ^^5V$: >« *!ni 

5t5ri <?h^ilfe; ^^•«i'e ar^yc^nr ^Tfia 

^c»i 511^, ^•rtc^ 111 5itt i 



fi^fl^«| 

C»! C^in ^t?^tc*r^ l a Cai^«lTf^^1 
'aitcs, ^315 5R1 

CT\ c^]Vitr^^1 'sitPi^taitar «rt^tc*f 

531 *f '«lTO‘t^tl 1 (forajrers or honey 
gatherers), "I'® ^ 

« 2 t<ff^ ^t^i I ^f^c® ^F^c® rri ^^c® 

^■nt«c'-?i ®ti[tc*f? 31^ ^ 5? ®^*.i 

®-!^t^l ■5?®re‘5i sipcap ^iPi?i ®n?Tc^^ ^fii3?j(- 

(house beescjf^) «l 4 »l 

I viis^te csft^itflc^ 3(^5 <?tr»J mw «i«®; 

:>..)§ ^Z9\ ^ <iff»ic® sjtar la^ 

3 t 5 ^ I J|l^l l^^C®^ >!?CW ' 8 i?f 3 lt 5 ? ^91 3 lt 1 t 
3^^ ^ttfj I «tFf 3I^3t 

(Tilsrffl^ ^® ’iflii-rc?? 3 pjj prf^ «i 3 i?fC 3 H[ 

^>6 5C®T I i?c?ltatc^ « ^rc3lfit^t^ ^^i^ if|^?| si^aR l?^c® 
<2ff® 3RI^ »l® ’It^C'O^'® 3|5 3ltll I 

^f^^t 3 ( ’lR- 2 ( 3 r C 3 f|a|lf^^ I 

<3li^ ^F?2!fC3BI ^C«T 31^ 3IWTC»I arft^ C3fl3tTr5^ 

|[^ ^1 f®3t Jl^tW 5t1, f^3( 




'*P^ 'Q ’5l^*t'Q ^C5!^ '*F^ 

'?rt?l I ai^ciFC5|?l ’^’>^1 ^Rcsi uq?|i^ '^?l<2|t^ 

aifai^ Cai\aitf| "SICST^F CfTf^C^ *1T^C^ I ai^3PCanf 

ai^st ^Tr?C?J 1 3iai^ ^i:**r’9t C»m 

I Cail«?3f «T^T^1 ism'^ I 

^1»T ’5:<lTC9ftC’F ai^scap^ ’jfil^l 

C^U v£)?P ^C^T- 

^taiiT m I T^it ’itci 

^lf5?I1 ai^ca;^ "51?^ ^tC^I- 

^tc^r ait^^l CVf^ 'SJt'n ^tc^ I a|^5f ^taia^t 

C»f^ ^t<I§)(:^« «tC«lTrw^ I ^^1 
<2ff% <2rtf R5^ I «2rf 

fwcai^l ^t^l C^ ^PtC^ c*ft? ) 

si5^ji!:ai^vtfhil -^vil^ "=1® ^t^'9 csi^tfe^ 
ftfS* ^TC^ I aj^aPCSf^ iltt^ "^fe CW^I ^111 a 

^^^*'53f9f cailarffi «2tC^»[=^tC»T 'St^tfWC’t^ 

caftaitffe ^f5zm *1^1:^ a^c«rtc^ i 

wi CBft?i c^ ^trrcjf^ 

^ I 1{^ ’Itft caitartfej ailtfi 

^ » 

^tftt?ia f^ i?r ^fisl ^’Bi: >s^ »itfii tor 

< . * ^ < I* I • < 



^iftc? ittftsl «tTtc>ni ^ 5tlf^1 ^'ttapiTt 5t5®csiK f%'5t?n 
’t^Pi ^Mn ^^il3 '9 %5i ’it^. si^sw^r 

f®<55 <2tm ’?*t? I ’I?j»’I Ktftfwc^ 'SwtW 

5Tt «a^; %5»i «fg^ 'fl^ ’TRi'i 

(gtntWJTI st^lRSfil f««a 'SI^TfipF ’tS’t tt^ICW 

5^51 itsi cjfljitfl'®r*i 5n?ii ’ii^^’i ^wi 'Xit’F «it5 it^i 
?5 ^t?1 'St^l^ll ^TO'S ’iffl?! ’I'rt I ’I^,- 

scapsf f«^c?i?i Jitats §»i?t ftn « 

fsl'i’r ^ta I 'S^ aj«(5t^ai ’plrta^ i c»i^s <4^^ 

aft« '5i»ia ■s’f m *2?^ wcsia ^c^i ^ i <4^- 

sicn ajw^fiffiii ^faafi e^c^s mc’F i atia aa^r 

Ji’FC'at 5[^^»t3r f^fiiai 's^tc’i '5F|5! 14 ^ aj«F!i fayai' 
la's wTca 5c»i (R af?a'Ti:?ra >i'?cst aft taapfe ist?tn 

aal ata 'sial caftifttaa 'Stata awca ^ ftftai ata i 
??i calatftal i4a; 'siatar a'sr's a^Esp aiiainia 
aca I i4tai»i '*it3Ra atc« a’Fi a^ftata «f® iaa?( ca')atf|at 
a^sisfa atraa atatai caa i ftfta a^ta^aa aaart's^a 
ca'fttft'efti ^ifatcaa sea* aat <4^ aa>a caata, fVi laa a^jpcaa 
caftTf? ^’la 4^5t a^apcaa aaart'ih c’ftaTftc’F aaca^ 
aica I cata aa ftf^ a^caa catatfaftcaa attaa aaw faf«a, 
^a <4^ aai atai^ cata aa <4^ a^afcaa catarft ^ a^iacaa 
^•rfafsas c^tftftaca ftfac's atca i ^ila aapaa 'sjtFf aftai 
catatftai ^ ajjaca «tta^ 'statft afiic's ata i ca^ aaa atal^ 
«ia^ cafttftai ^ti»a*wt?lftcaa aft^ aj aftai 'statftaca 



V9 'Q 

vy» y»x vy y ^'^x\y ys^ y y y y y y y *' y^y ''.»•«»>■-• y y r ^ i y ^ wyky»»r\y> »sy ^ y^ y»» 

I iTc?r^ 

'^pfiics cm s?i I 5ftc^?r 

^f%3[tc*l 5Z^ vil^F^ CT'lsftr^ 

3i^a|pC3( (2fc^*f ^tlT! c^ ^1 

^tC5 I C^^t^T'Q ^C<fJ ^%^Z^ ^Z^*\ 

c^il ^z^ \ f^^Pi^pl, isi'ffe ^ ^J^apcJ? 

c^h I 

■ =3^? "Sicw^tfl, 'Q "STt^^S 

f^f% I 3i^3ffe ^Rib^ 

^rtj I C5tfe c^tfe I'sJtPf 

'si^zm ^tPi?ii ’ic^ i ^kz^ 

C^lVftfew^ ^tw I 

^^'3 c^iW^ I 

?r91^5T I ^Z'^ tfl^fe '0*l8o 

■cm^ c^t^rt^*! ^'6?n ^^z^ ^n^n 

«^»f ^1It|c»T C^t^ I iSii? ^^^1 

<?iWft^i 's ^8rr^?ii ’Eiti ifi I mt. 

'Bltftll ^ ^^iftc^aplflral 

c^c^t I 'ii^ ^ti ^ir, pRit^ 



3f553i f% •a’fta ’F^n ’It? I ^?TC’F ?1 

’i?ttc« *ltf?t»l CT?i5 »lf5?1 ? 5 j»C? c? Jltsil 

c?Tc’t? "tS ^c? I c?Vitflc<ni *ti:^ iSf f??t& f5W?t5 

??l5i'a ^•.’it?! I '^?'9 c??(5c^ TJ9 ’fs ?c« ^lte?l c?^ 

?tfe? c’Ff»i?l f?c'5 »itc?, 4 =rtc^ 'sWi'f? ??i:?5 
«IC5I?>&1 'Sl’tS? ^C? I C?lwa «t?t?1 C’?')*!®! ’si?»l?il =?c? I 

c^fi ?5i3Fi:?? f®®? ’rf?! ?t^c»i c?Vitfw?l «W? 
fflf c?t? f^i PtPp?i f5 CTc?? >s^ ^ ?tfn ?tT 5 ?t?^ 
?>?? atrs ?;:? i ’f??!? ?f? ^jaFC?? ?tc?? f?’F& ?? >??? 

?t'5t?TC5? 'Sl^f??! '5t?1 c?t?tf5?1 

<?\t ’F?c?? I^'S? f??1 ^ti8?1 ?1'5l?t!:'5? ?tf??t? 

«f» ?1^1 ’Ft!B?l cf? I =??? ?>?? ?|5OT ?c?i <at’5*i 
fet® c?tc?? f5f»r CTpiTO ♦tt'e?1 ?t? I fe?t?l ■'lapf^’f? 
^?? I 

?^?? f«'5? ?ff Wt®! alft’F dht^' ?t?1 ?t? 

?lt'5^?t? ?l'iW ?53'C?? C?i?Tfel1'8 c?^ af?c?? 

?«i:??&tf??1 ®l^?1 ?5aFC?? ?tf?C? (7f?l 

C?C»t ??5I ’JIJI? ?T? ^ *11? 'S?? dl?Tfk?1 

?Ftdj ?in^ ?tC*F I C^? C’F? ?C»R c? af% ?^?? 

wt? <a?! c?it*f ?i ??w:?? 4^15 

C’tt?Tt’I *111?, f’Fl C?t? ?? ^'SJ ®t? I >41 ?^’F ?1 

JTtt ?|^C?? f®'5? C? C^iar ^<51?? *lf5r« (?f«?1 ?? SI1 
?«I! C?l?tf§ »I?« 

?tf?C? ^f^fl Cff»I?1 OT?I ^a?t? C?M ??5t 



\r% ^ 

5T^1l1 ^T'Q?rl PlCi 

^^=T v£lt?Ji^ ^C5T^ ^f^5n <^ttfVc^ C5f?t1 I 

33ftT C3l>a(tf^C»r^ «f3? ^f% sift 

^1 ^51 C^tsi S155C3F <0^5! I 

Sf5'5 Sl^^l 

^ 11 ^ 1 5^3TM^fe 5^1 

‘«lf^aitc«l 5jf^ ^tf%C5T C^itaitfe*!^ «f5?f >q 
« fC=l^ I 

Jf^T C3lt3ltf| 'sitCW, ^^t^*ff^W csh^itf^ 

^911 Tt^C^ I <2lC^J51F ’JC^ 

(acid) C»l^ 

3155^ I ^^3^: formic acid 

'»'5I 5|^g^ ^Z^^ ftsi 

fetfe^l '« fti I 




C^t«n si^'»ltc»l ’X^WC®! ^C5TC5tC*l5 

C51tc^^i 5?1 I r?ff^ f Pliny ) 

a I 

«lrft csi^aitfl?! '^ife ^taisrt^ 

’T?<st^ c^ftsiTfe ft? ^(^5 <5< I 

^r^tuR^ ^311 ^c»i^ ,»i)^ 

^cfe tii^ 3r^ aft I oftsrtil 

«IC^C*I ^tC3T <2t«fcar aiC!?t^^ '« 

^z^ <2ic^ csf’si I * (Ti^tc^r 

^sra^t3I ^>T ^tf^C^'6 CTWfe 

9T?r I ^z^^ vii^ 

^C»l =^1 515^ <?rr»l& 

^«jf«f apait^cf ?in I ^?f (?I 

^ni ai5ji 

31^?[ <4%^ Flft® (3ltOTI 



^tpp?l1 31^ 

^111 (.3lWf5^ 

f^“rt^?n ?C^?l ( cane sugared ) a[^?r 

( grape sugar^fi ) ^?I1 ^ I 

^1 »f^^1 'SIC^^I »l^^1 '®lft^ 

vi)^ ^t?ic«i, c^T< ii??i ^•^=S3l5r 

c5i\5jtf^C5f^ #K ^Tm-i 51^ ^t^rtOT 

c^ft^ftr^ ST11 ^t^tc»f?r cwc»f^ 

t\z^ w 's?^r<f c3iWfl^i 

7|[jj[ I ^1 s?c^^?f mein's f^S 

I 'Sl’mtCW^ cwc*f?l «2lCWC»f 

^3?^, 

3ltC»T« ^fil5lT?:*l I Cjftsirfel 

C^ W ^Z^ C^ ^I31tc*f^ w 

55[i[ I win^ 

♦ltC5 mm 31R*^ ^r?l!I1 ^^^Z^ 

^HTi CTlirt^ 

'Q 3i^»i??r I c^ 5i^2¥C3i ^fk^ c^it^itfe 

W (Tft^TCsr 3f^ 3F|^^5^t'8 

’RCf af^lpcai aj^vs (3J^ «rf^ ’ifijarn*! ^ftC^ 

cai^ aift^ 1 

7f^f\ fc9i^ in dhtfen ^ ^ 



ftc^ S’! *na si I «l'tt« Sann hemp ^»| 

isfp ’ifiwtc‘1 f ism's c’iktf|?ii f»i 4 ’f ft’is An 1 
sit?3*i VC?!'5(11 i!c»n ia^»t CT dl^itf??! 
C’fTW'5 ?I»I »I?4I? *I1M 5t1 gjl?nn ^51 

?I»! ’I^a? ^file's *ttC5 I SIWHI >fl5|5i 'W 

^1 C5tS ^1 5^W5Si?»n3f8P f»t "Sltcf sit^l 
fs?^ S1?1 ?>l ’t?'St? ’FfilC'5 ’ITCa =11 I WtH OTtI «tai W 
OTt’Ilf? V\ Ji’Nffl? »ttcir 'S5t51'»?■’’rtlCW^tm 
fii<? ’fftc's I i9^ ?»t inT CTc*Ri CTkt^ <apr 

*lf?I’l1C*l J!?®? 'SI3 OTCI 

«It^t? "Blf® ’Tt’tta ?Pt l|« I ’!’(=? W '» 

’IH’l 'tfC’F nfil’ItC'l ?I»I VST?, ft'=! it's! S 

?i»t «it^t?i 1 SI »i»tn 

S sift’? ?»I ’It'SHI ^T? I dff^^ 

f®»i s Jift^itit ?»! f^z’s c’i^siiflin *rr?5ftri *1?®? 

sfW I S C#5C»R 53'*'. w?? ®tC5?l s ®® 

'S(XZ^1^ ?isi ^Itfll'l I Clover « lucern srtt't? 

3i»I ?^C'5S 5»I ®tSII1 ’till I Imitro cl's clover, 

sain foin, heathers 'SlMCSR 3>1 

»l*5 «f«1 I sftalfl f»I ^^C'5 C*( st^SR >13^ ^5 ^^tCifll 

?it, ®T? s ®® f^f®si flsTwir I 5135 9* w ^i:»i9 9t 
®tp ftw»I 9< srtsil 3K5I9 99 I CSt:^ ?»l 
99 9t®9 C^t^l %9*llf9'5 9^9ici «t91 Tl^^919 

9rHf S ®9i 9tc«t 991 9t91 ftfsS TtPI9 911^9 



^tfei 'Q 

I W, ^95(^1 'Q ’Tt<ft?l*l 

f^f«U ^^Fcai^f ^;F5fC3f fiw I 

^t*i^ ^1 f?^i 3|^ St^l Tf?r ^1^1 

^W\ I ♦Itaj JTc^i^ sf^Slc^p ^8o“ (5ipt?«^c^t^) 

'SfC^T^ C^lt 31^ •*Fn^tC5T^ ^ictjj 

5 R 151 Thr I ?p.5f 

t2it^ WC^‘9 I 1<t W, vilSfiT fV 

yysi^ W :»• ^t’t 'Bf^T vfTl^ I Jf^f« 3l^?l'®«fii ^ 8 

siCtfT 

■c^ft3itf|?ii Rjt R?il C3i>5t?:^^ ^t'®t»r 

I 5l!T^C51^ yi5[^ JftR (?ikffe^ 

'« 51ROT 5F^ ^t^ll 5ltf^^l1 Sj^-Ptw^c^ C'f’^fl 1 
3F^ ’tt’^1 c^ cw^ «2rr^ c*f^i 

R*i I 5F^ ^^5t^C5i ^^cai 

c?fti5tc^?[ ^c^i, ft^l c^>5tr^^ R 91 

5qT5C*1^« ^R[<I1 ^'?[ I 

jrrnti*«f^: ^51 's '^us csrtmfl^l v\ 

^ ^W?n Rfc*f^ ^ftarrcn ?r 

<1t?3r sri I f^F^^8 31<^]T^ ^ 

-=1^ <?^ fw ^«p ^*!rt? ^Rrai CTktfl? ^t^Mj 



I W Cj()3[Tf5^ 

"^z^i vii^ ^t^*i c^ «iR 5 3i^f^«^fe ^fk^ 

<2ff^ ^fil31tu«l ^zm I vD?irn CJf'^l f^5tC5 c^ 

^Tar t't 51^ W uj^ft CTl^tffec^ Rhododendron 
hir8tum<il?i tftf'Oo Sain foin<i)^ ^Pir® ^ I 

'«lt^^C«RI C^W?[ '« C^1^ 

*\tm) c^ c^Wff 

I 

f^Vr»!5( ^?l1 t^«F ^t^«l Wf^5f 5(1 
■C5it3(tf5'3l ^ ^^fW5( '^tC’*F Sfl I 

31^ C31 3l^C^ ^Z^ 

^v- n:?r 3r^ i 

31^ ^C5(^ ?^C3I^ I ' C^t5( i|»T f 3J^ 

lift*'® 31^ I 

'Q 'sitcsrf^^t^r f^r ^vs ^^<si(^vn Tf?ftfl 

3(5 'e C^Vft?l ( heather ) ^ft'® mt. 

C?Ft^T^ (clover) WV^ 
fw 55 I «if% 

3153R ’tc? 3^5^!^^ 0« go ^ 15 ^ 

®c^ 3(55 ^fi|3it‘i cf»f ‘« Ttcsm 

C^5l^tC5( 3I5^3fft t£l^? C3Ft5f 

3(1^ 'STT^ 3(551 vrf^3(tei ^Cf I 

3(5^ Tf^l ^t^*l 



W% ^tf<f?FJ ^'Q^rt? 

-«lfil«l^ l^?l I 4?S^ ^ 

f5^Wi5?i iScsT^ii ’itcarI 

c^ts^ I c^ c^ ^"^*1 ^t^r c^ 

jj^sf ai^\Q ^t»T <«ftC^ I 

31^ WT^I ^tR?1 

ri,^1 «r3lT^ ^jtfW'S "^U I candying ^c®T I 

»fi^?sn C5t^ 

RaplI I honey bricks ^c»I | 

«ft5i1 ^t^i ^^cin vii^Sl ^tcis^ 

^fii^i ^tar® c^'lcig^ ^tcn snjsj i 

3|^ ^6^ m9\ ^tRc^j sTi I ?Tiii ^tfrsn 

^t?i 'Q ft?iff^»f ^Tc^, ^tn 

^fl^ar f^»^tt?ii I ^C6<5* c^ts? c^T^i 

^tOTC^t^srr?? ^^Wt=i OT«I C3lWf|^ 

3(^ ’In'SIS? ?P?[1 l[tfir^^ ( honey-dew) >6 | 

f 

( honey-dew ) «a^«2l'^t?r I 

aphides Tt plant lice?l1 
^tai I 

' ftc»R cTt^i 3i^^f»i^ ‘5r«rj ^ii \ 



SI?, «?,« C«lt»lf»IJ[ »« 

^t'8111 csrtsrtfl^n 

I 

^5?t^ =n I ^1^*1 '« 

^?«5t?[ C?C*I vil^N ^tc®i^ I 

'aitcn 

5^1, c’l ^1^1 I 

CT\^rtr^^i a atl «fti:5i=i I 

at@ I <2rw^: 

ai ^®ic^ ?p5i<2i^ 1 ^9ic^ 

^2J I 

ini J 'Q ^^c’^1^rtft^ 

C*t^ C^ CW'Q^I ’«IT^ 

f^c»t^‘3cm^5i I csrtsitfoiw ^f^snr al 

^t?[ I %5(2t<rrs( cwc“r c^ tube's 

'StirteW?! C^l'BIt^’SI^ ^1, c*i^ w ^W?I1 c^^»i 

^t?r I ^3FT«^tc»i^ w ^6 c<ltc^ ^tc^ war 

‘Sfc^rwi? aitcS) f 9r 5T1 c^& ^ ^^C9f 

TO1 i a c^tc^ 

wita c^fktf^^ ^c^, 

• Ti «itta mc’if sn I 

esrt^^PT [( Propolis ) srtwi 2f^T'« Csfktil^ 

^P^\ I ^l[1 IROTf ^ tfl’f I C^t!! <?Ft5{ 

^ Tl fC»i^ ^ C?,^SI1%1 PVH I 

^P\z^ ^trl ^STSJ^ ^Vs 



^6 


cQ^ 5^5C^ C^ CSI^PTC^ 'a^tft^taiTai 

I C3rt5tC^?I ^filC^, m C^tfe ^ftC'3^ 

^^f\^ C?'Q^TC9I1l 7\{^^ Tf\h ?? ^RlC^ '« 

CW^ ^1 ^t? 

>j5j^ ^faiSf caflstc^^ C^t911 C*f«?t^ 

C<2Jt^f^3FT ^T?I I Wt?p sj^jFit^ ( wood alchohol > 

^1 bs^f ( turpentine ) T^^^\ 

I 

C^ <211^ ^filC^ 4fClt«?5t (7\t 

'©ffC'® 

’^tC^ ^tW ^f% J ^t^1 
315 ^T’^tl?r1 «i^f«f c^»f ^tWl ^8 

^t»1 I 31^ 

I f^C*(n'®S '®*tcs, 3I^?I 

?Itt^C»T ^tl^t?l1 '8 ^^t5J I 

ft^tC^ 3f^?I '®«1 ? ^tCSlfil^TC^ ^ft’Pl Of^^l 

(?t ^ 3[^ua^ ^c«i^ 3i?rt5T, '81^ 

cod 3trc^5 3|;jt5T. f^C3l?l 3i3il;r, :>^ 

3lT\C^ ^^^1 •'•» fsR 3T3lt3I, 

v\ •Bl 

^ai»i1 csTf^S ’RH I 



»ta»'« cw 

«IC 5 t 5 F »taF 'Site? I 'St?tCT? TOI 'St^tc® CJi^JlTff 

^f3R ^ius 'artOT®! i ^f? 

^ajiaicl f%f 31 l 3 I l^^c»l 

'SHCMc^ »iw>i^c 9 i <sic^»i ^fiin ^isiw 3 t?if »i'm 

m»I I ’f| 5 I^»l CTt’ltfSt'fK ’leap’ll ' 5 t?tc»f?t »I^T, Wil 511 
WW * 151 ^® ’P?I 1 ’ll 51 iS 19 'S*ltW C’Pf't- 

CJtisitfl? '5t^tt'55 5I*1<'StC’I fjW’lf =15 I 

<fW?f% ’pfii^'Ri la’pm <2H»i 5^c»i OT csilet^SteT ^tapsi*! 

§513 ^»t*tlc“t state's CT^srrfeif? 

» 

cw^i 1 < 2 rc«)^ 
ftsn « 2 ff f% C^^tC»f C^ 

3Tt3Tft^ ^rf?ii «2i^ai 5q5%j 1 <^nr 

ffe? ^z^ ^w®t- 

5n ^19 ^i]ig 

ai^^ai' 3 fc^J < 2 fC^H ^fiic^ 5 d- 

C5il ^ I 



^5Rt3J'0 C5ll ft^*l 

<ilc^ I ’ 

f^S^Tar c^t5?3ic^ 

3[^aR:^i?r ^tfe^ sn c^ ni^ 

cT^j ^t^1 I 

>1^11 

^^ajisj tfiiiii I ^i^ap^r 

«iTaFsic*t^ 'Bit»f?1 c^tfe f^c^T 

^C5(^ Jiai?r ^f3i55i«| ^(f ^?[1 ^It^, C^t^ll 

I k'^lim ^taR«i ^I'l ^t?n 
sit;5 ^^15 csi^Tfe ‘fifc^’n 
•C^t^^l I 

'S «r9[ I -JtlT^sf 

^c^r fai»Tt^?151^1:^ ^c’«r i c^s'tz^^ w^crt?f f«PS 

ft^t?ic*ni ^T?i I ^^1 ^t^»ii 

cahairfe^ l^^C»l §51 '5t^tf% fsRt^Un^ ajc^t<^ffe 
■§<^51 5f5 c^Ts? §ma ®Wf§ ^51 art?r 

^51 5^5T CaiVrc^J^ 5t?[ ^5i ^fil5l CaftBT^fe 
5C55 551 f55 5tf5?1 ^^5 ^5t5 5tC5 5taf C^Wf^ 

mj?^jy\^ "515 ’5tf55l §5tC5^ rp5Tf ^C5 5151 5T^C^ 

■5tC5 I 

555 C5l5lC5P5 5tC55 5l §515 ^ICM 

^nfr5 5f^ ^ «i 55 *5^1 i^ic5 caiWfl 



pNfei »:ap«cm ‘ St 

r" #«-s i/'w r A\f ■»* •.^•^“w s-* v^ .••w \,^»s *v. t ■*>•*% 

c*fp(c^ 

c’itsjTfl I ^rm\ 9ftc^^ csfl^iTf^ 

I c>iWf|^ w^i^% 

vil^? 51^ ^^1 

<2rc^j^ ’5rT'3tr^^ I ^ti^tcw^r 

c*fP»(i:^l C5^ a ^t^t«1 

cafisitfl I C^t^ vfl?F C5I^5t^ ^filC"® 

5f^j^i '®t^tc?? cW5^^tto‘,c*ft^'« ^trp»^^n 

I c^ c^ <^R55 ^»T 

’^t'Q^I I 

^tc^c^t^f 

^tPl^l §^t?I ^t^t'®t1l W I f> 

^Tt?l1 C^C»T I CT\5Itl|^1 31^ ^ 7 ^^ 

«t<(t=T *t3p I ^v^v:n »i^f ^c4? (Bee 

eaters—Merops Viridis tll?^ M. phelippinus) v8 
t^vS, (Dicrusus ater) Cai'lsitft ^ft?f1 I 

(Vespa Orientalis, V. Cineta—»13l^9I^^ft»r, 
V. amaria, V. ducalis, V. magnifica— 

%|^5ii cjh5rtf|ti*i st^uRT)?! Tn:?ra ^f5ic»i 

<|fini1 m I (S^ewra Robber fly (Asilidae)c^'g %f%P5 

ol^itilfttn:^ «i1?5i (?f<(i f^ratcf i «tnci5 





(centipedes), ait^?^1, 

c^ilsitflc^ mc^ cw I v£i^ 

I c5fci? 



f53i n Deaths heaJ morh. 


(wax moth, Galleria Mellonella) C^fl^tf^Cff^T 
I ^jkV^ ^^3^31 0C^“( ‘ 

I ^t^tC'T?! (caterpillars) ir^rt?, 

c^rM ^Vs 


‘ * ir ^ ,, »*.r%, k Wk^\i<^r » • . •\ t vT''-* 

c^c?f I 3psi»f: 03^51^ csiW^^r 

3[t3 c?i»f5i 'Q <rrc^ i 

Death’s-head moth ^6 "sitCf, 

Csi^mfS.? »ta? I ^ siTW 

(£rc^»f ^«R tffft I ^l[TC^ 

Can^tf^?I1 

C^C9| I c^t^l surd's 

^t3F5I«l I 

cifc*f c^nk C3rt=rife«f5 "f'^i 'BTi^nc^r^ 
cwc-t < 2 rt?i ciit^3Pt^ ^11 '»rar c^rc-t 

f^, >9 C^Vitfesf^ 

^taFfsi^ CUTC’T ^t3Ft« It? I 'BJ® 

4 

c?Vitf|?l c^ c5frM« «i?t a\i^t ’^itapt^ ??, «ii?? 

C?^5Ilf^ Cf\ ft?? ?ft 1^? ««?? ?f 5?? ^T^1 ?^c»i 

C? C?T^« ^TC? I 'Blt^lC?? 

C?!’! ^\V^) 5lt$ ??, 

?13 wM I C?C*I C^ ^?ft Foul brood 

nHC^? “|3ji ftei I Foul brood ^ <21^1?, ^iC^ft^t^f 
>9 tc?tC?1^?^ i <2I??i5^ ftC*(? 1 

Isle of Wight cant tn]\i^ c^fiirtfl ftc»i? 

^t?1 ^?tC^, (^itC-n? 'Bl^ 511? Acarine (lij^fft«l) | ^ 
^^51 ^ ??1 Sour brood, Black 

brood, ^?H?, May pest, ^ Chilled brood, I 





>o* 'Q 

5Tt<ft?i«r®: c^ i c^t^ 

C^It-nt^Ft^ 

f&pp^’ii 5^1 ^51 

C^T=t ^t?rc*l Mfi^ ^'\ uq^; 

atCM ^t®t« 5T^t^»1 C<^ I CJT^’TO m^trs 

CThtfl ^1, 

Tr?f1, ^55( ^t?I1 ^^x <2ti% 

5® ^tr^C^T ^C’F’9 ) 



31^5® ctWIIot vfl^ 

'sri^ ^u;!i I 3l?aR c«N ^%1 -^Clf 

^5? Vil^ft ai^ap^I 5fi*j I C^M=y 

^T3ii ^T^*i I 

si^St ®3j»f: 

^1m^ ^fi^jt’t ^c?i I Stzv^ ^iz^ 5J1 3i^5cap^ 

f«^?I 5^tl?C»R ®Tn 

C3lhtf^^ C^ ai^Bap ^fil?l1 ’^WS ^l^sas 

f^’iftl ^ftc® cn f^Z^ ^Z^ ^]k I 

CWC»f C^'l^ITfe^l ^1 ^%51? *tfil®Jt’f 

\ ^ 

cm m m cw^^?ii 

ISI^? »I?^1t^ 

c^fi^rffl a c’W cm ^*51 









^t% ^tc^ I <sflc^< 

^T^53F w <jrfc^ '3^51 af^5? ot^itfl^i 


r^’^t*! ^Tm ^t% C3i\3itff 

I C^jI* ^t%C^t^’^f%C® f*f« ?t% C^T^ 

) 

^fi i3F?iM: 

I ^151*1 '5it^ 515 C5 ^tc5 

<2fR55l^5l^ I 5l^C^t5'53r5T af^I^ 

C5l5ff5 5R1 5^C9T 5t% C5^ C'^tn'Spi:® i2tC5»t 

5l5«?t® f*»f'95t%r5f’tC5‘ I Tt5?^T5 C5ll 5f3;l 

>IC'59 5f^ C5 ?®J1 J15S5t5'9 55®^t^I ?5 

51% ^r^fC® “^1^5 C5 ^ 5^35C31 ®t9t5 5t%^5=T 


tsan I ®^=1 ^C5 vfl5^5t W5 ^tC5 C5^ 

’ItC^ I ^Tf5?:®T 553^^55 f®®5 

5^1 «[5 I ^fi 51% C^lfifiR 5^ap5 

5^r55l *^ai1^C5 ^5? ®tl^l5 ^f^® ^Z^^ '« ^t^-C^Wfel^ 

I 5in5, <^tr^C5 viT^ 5}T<im PP^iCn fs^*!^® 55 

®t5l 5511 ®C5 til f555 fsif^® 5t^l51 ®Tt’1 5sr551 

-p{9tt^C5 ®tmi ^^Z^t ^W5 <5f55l 5^nm 5rft51 51^C5 I 

5s®fWf1 C5 ®t^C55 ^tft^C® 5^C5 ®t5l C^5^ I 

C5^5F» 5t¥t5l 553^5 ^tf^5l 515 ®T5t5l ^ ®Tt^ 5*r55T5 
55T5T5T 5^ ^f55l m I 5515^151 S’lf^® 

5535:55 515 ^f®aR ^f55l v55? Ca%55; 5^51 5^ C5^5tf^ 
Afl^Cai 5553? 5tc® 5lf5C5 ^5 I 5.^ 51%'Q ®15ll^5 

5r5® 5tr^l 515155®: <2155 5^C5’^ ^5^ ^mc»1 lf^ 



cfu ^t^t?ii “'«rta^ *if I cn^ 

I C5it c^i^ 

w « I ♦iC^ ^C»T 

<^tf^^1 iS^5t S^ST^T ^t’l’tt^^ 'SfT^tC^ ?r«1C^ ‘^TC^ ) 

7\7^^ JT?c?it a ^‘*p»(t’Nl?r '^^r ^151 •■:^ i ^ii^tfi 

vfl^ wc^ "STta^s »i^tf|5i 

1 *1^19 c^rfec^? ^9Tcw*f ^i?c^'« ^^S) 

^\w,9 f^?rtf^9T I 3i^?r 

'^im ^Pi^t^tai c^it^itfer'i «wcfr?i 

3icsiti^^ ^c? I 

csi^irf^^i f^f^ii ^tPi?ii ^x^vif f?c»r ^T^m 

’(■STC^ TO ^"*1^ 5^1 ’firs? 

^v5^«j ifl^j53f;C3f sicf I C^1<^ft'e '^(tC3| STt I src!?t^^ 

’fTCi? f5inrt«| 3^t^J ’BftW 

«F^ ^?<S(3[, w 

«2lff^ C^ ’oit^'W’f ^RtCW^ n=?^ir^r^ 

' ^fk^ aj^Tffai ^TOS? 

«tf1 C»l| fiaFCsi^ 

aft^ 6^ ^ftc^ i c^ toi 

’iWT c^lf 

«f?? cnt»l?lt»l ''Fftt'5 I 1^. ?T% 



^•8 'Q 

9ftcv (Tl>5ltf|lj1 Itsn pF|C^ 

^Tft? CJf^l 5T1 1 CfJ^ 

^^T?i vsr c^tw?r c?€^t«^ ^tti5r® 
aPi^ c^i)^ffl^l ^^5? C3iT3[ c»i^ c?^s?rf3it5 »f^ 

T'fii 31WJ I 31^ 

»Tft^ (Tiktfe?ii (?]t 

5T5^nt%c^ c^i^ ftc^ I 5^1 

^CKJ I C^t^ ^ 

c»i ^ s^^iFcai «fTf^i:^ fV n^?i1 'Bigraj 

Sf^?n ^?f I -^m 

5Ts«T^rt^ft C^^-f iftc^ C? C»lt ^^3Kara ^tlJ'6 

mn^ ^t5if^t% «F%Tci I ^iff ifl^fSi §f^t 

^t'Q^iT^ 0m srtii 

'5tfc^ ^1 ^w C^t5T ;5C^J ^Ta?l '5I^«I 

i[^c^ 

^I^lpsf ill mc?l I 0m W^T 

m I ‘fi^ f^?I ^1 ^if ^JR 

^r^ ^T^T'Q c*f^i Ri5tc51 aft?!? c^ihtff^1 

in Rim v£if ^fiitm^ic^ ^i^apcii^ m^t 5^ ^?i«i ^fim 

^?i '^tm f^c»i af5i?p?ii a mffe^Tc^ 

^Ttc^ Cif?I I 5tiitm^« ^^il 

'SI?? ^91 ^ftim rnfmii 1 aoi 

RFjfirii ’T^aFcmr 3 r®i ^%i iTm RFf%*fw 



✓'w *-m0^y^r\. *^**>,<<'%,r ■'✓v..^ *V 1. y \ V v%/ V Syiu/v/N. ^''''v.n 'V v <N. -^“V ».> \ -/ s''S 

n^,^c3i13^tfl^ ai5jPCT^ §f^?n 3it?r I 3n:<fT 

^T^TC-f 'Umi (7!^ 

3153??7I ^TC’T I ai^:jpC3l? ^ttJj 

<3rc^^ srtfl ^<^1 sftr® i 
5tf%?n 3f5C^Tw afsi^ c^rhtft^i <3i=??rT^ 

^5^ ‘ 215 ^ iT^ ?rr41 

c^t r^ =«pRc^ I 

^^51 Vi)??5t 3I5;3?W^ (Tilaitft C^tI^ 

^Tm ^ CWC*f ^T^ll ^^fjRC^-r ^qsc^ 

<icii ^t^?fl c^T^ «rtC3T 

C«f^1 I CWCM ^^1 <2rt5% ^cfe I »l^«*^tt»T 

3151^91 cffi csi^tf^^i tfil?st<t < 2 fc*rc*r 

^^^tc»l?l 3lT2Wt3lTf^ (2fC5fC“l f^f^fll 



■<‘%^ ’ftc^ c^ c^r*^ ^c=*f^' 
•5lt^ I ^C^TBBl^C*! ^t<J "^fisit?:*! 

^5i>r<fts? *«itc^, c^'\-3iTf%^i r«f^c^ f^c*i^^: 

<£it I 

^i:=rt'5t^ »t^ii cv 

C^T mcffi ^Z^^ ^If I 

^ ^ OT ^r?rc^c^' ^51 <2tt^^ 

C^^1 1 5l^3FC3l^ CSl'^sitf^Cff^ 

^rti I «ii^ 

0f® 3|C5li^T^ <8?W^C® ^T^T I >15 ^3 

c^ 3iwt®tc^^ 

wt® aWflOT (71 

^f|'*ft^ l?^?TC^ I ftcf a|5Fft R^«l 

I i^t® ^r.^ 



c^‘^ I c^ "sitf^n 

I ^€|?|5qt^ 'Q 'sitft^t^ 

aria's c^Wfe «rtPi2i I c^iWflSt 

^21 c^iWflf^^c^ ^1 ft?ii '®C^ 

^151^1 «ii ^lf^5T •ii^^ c^5?l ^1 

I va^ <lf(’>!l'tf5 ^^'SJ 5|?| I ^fvf ^gy 

0^^ C3i'i5[if|^ 7\i^ rin:^=al 

vn^ I 

’CltPlC^ ^tc^ Pf^1 ^12^1 WW fk'% 

*£ik ’tfl**?! iltt I ‘ 




m 

ofc»ni ca^sitfl ^c^?p 

^t^T I vil^? CS^T^lfk 

^ ^ti^i c?c*f'Q 

f faai ^^apcsr 1% »Tflr5 I T^% ijOfC-f 

(?iktft ^T'Q51 

I "^ifw iarw^»r 

^5t?r «f5r ®65 

FTff^l I C^lWf^^l ^TC^ 5^153p ^Jt^ 

Ti ww <?fn c*r»ft«c^ sPiii 

Cirtl ^ I 

OTC*flI ^sr5»I tSrcWCM 

^^31 <Tn#5T Vil^<*f 

*i|^Rt? fVfl S[T?:»I i^fe»T 

3lU*T I tgtDfC«f Cjfl^tft^l eit« c»ft^ 











^Km <2rf?ic^^ c'r-f i 

« 

fes? §ntc? ^t3?TC5fit C?C*f C5r)aitf5 (^) 

c*lt^lft ^^aR ii) C’l^ 

2W*t^6tC^ si^aFC^T ^fil^l, (-o) ’T^. CW?lt^ 

4 

^pfaj^i sj^apai i ^tc^i 

c»it«tf^ si^apcsia >it^CTj cajlsrff^ 

si^ajisi s^il^il f^^T’T (dummy boardvi]^) 

^'5^'©fi7 «2f<lf5[t;*f ( starters for foundation ) 


^1 ^Tlfl^^rcai OTfC»i5 ^^Z< 
(Ti^tcsf c^\:9 ^c»r Tfc^ 

I ^t5j^tf[ siTCJi^ 

^f5=)t5 t*f?js' ’I’m I *it^tc'5 Pp"? c’lc’^^a «siisfe ’itc’i ■af'®!^ 
<2MW I <a^®f*i ^r’l’i *ia, t^twa f^'sa 
caWr? «ilPml OTai opiate? Ppsii 'siat® acai a«i ctRc^ 
I 

'sit’t®Tt»i '®iaai ^»if5ica»t Tt*lfa ’laa calatflmt 
^«iit sj^api »it*iia. ^fp afe® ca Paa« «tt®t 
5iaiw ’WJta *f(St®iiaa acai^ caWiaia^jw 

a^r® fa<f® a^ai PiaN c^t’i <t*f art® ai caft»t ai itat 
^aai ^’p ’Pt® at%i ^ta ^»ta an i aTi^k® afa aTPitn 











5ii m ^Tft ^tch >Tt^c^T cn^ 

<1^1 W9!«w* (fitc’i 5'* v£w^'b* 51^^ 

I aw fs^^i 

^1 I ^ (fftCHt’f (smokeM) 

^ 0^15 «rt^i I c^t^ii 

^t5^ f«fC«F CT^sitfe^ «(fiic^— 

^^C3T «fi5R fv ^T^fec.3?^ (2tt^ ]|*^T^?i1 I U5^ 

^51^ c^f-f csiWr^rwc’t^ ««(% ^ tsrc^N 

^1c5 4lc^ 0c^*f I 

0C^»f C?l^^tC?I 

'« »f^ P- 

^^?ii •«jt'€?n m I »!^in tit^5iT^ C'^T^ii 

f?^ «rT^;5 ?Its|1 I csj'tsjtftff-^^ ajc^ 

<«c^*t ^ 'if 3jc«{| ^?i ft{^?f. ^ 

^f^c«i '5t9!^ ^?r, si^jpsi ^j|05 

Mfiic^ «cyt«r5? i;|'|, 

C3|Wfe?ri <tR 

^%i <3[< ^fii^i m’li ^tirc^ 

ai^apcJi^r fk^ii ^itf^c^ ^1 «^5TC'^ 

«I»I I ai^CSRI p(5?fe Ciisrsi^c^ vfka 

^T^tc^ ^tWRT C^t^ <?1^5t^ M 

I ^ ^finii c?fifc^ a-. 



^ ^ ^ ^ -^ • «j^/--/-.«-‘y^yZ-Z''- i-*/-‘Z»^Z» f y-\^ r y j'v^ VZ"-z' •' • 

’^T'65t=I I ^5? 

3?^Cai ’BiF^ <2tWT«5? •5r«^ ^15^'flsft 5T51T^ 

^<f5 c^t^ ^f?ic»i c»it CTWfel 5t5^1- 

m»f^ Tfc^ ^jjtij^ 31^53? ^-sT 

^.fiifli 5f^m ^] I ’^r? ^n ^C3i^ 5?^?^ oft3rtf^'«1%c^ 
ai^sap mm <2n:^«i ^ri mu ^t^i sites cTflmflisf^c^F 
ft?l1 5F^ 3I^3F3rt5c^ ^f?s1 frn I 

Tf^m ^sjiT ^tc3? ^c^T c^imw m^ ^ 

m?i I ^T^fe ^t33^ mc^ 

■^^c»i %5 9itS ft?ii 

^fi!C»! mcl *«fw I ^^5? 

f*fc^ mc^ I 

W3^ mi i enw mm 

^9Tt5f»f \^r.^ ^tev ^finil 55 w ^firai Sr^t i 

-^cs <4^ csiVrc^^ 

I c^ mtf^ ^tc»i c^'l3itfw?il ^1 

3if? ^1 m^ wfe ^ipsc^i ^h[\ 

m'Q^t mr51 m'sm m? m c^ts? 

(TiVitfem 

sfiic^' •ttm mni I 55 ^titntu® 

iv\ ^m mc^ va^^ »!^i 

fw fit^ ^tf^c«i 4m ’icw 

^cw I 





csftsrrfk^ <(fiwi nficis iT^rhi 

^’sftc^ (brood chamber) C^»lt^ ^ili?f1 fiflll uB^ft 

^1 1S«if 

^*1? CTt^rftcjf? stPicn ^if.w ^r^jK*! <2tc^“( 

^c?i I ^tz9\ ^t^tc*r?i cn t^l 

f^C»T ^fiic^ I f¥ 

®t^tc*r^ ufftiri Rc^r ^firc^ 

I 

^titc^r ot^^i c^ftsitf^ 

I ( wire fixer ) fm W 

»1^1 ^Tf^ f^l ^titc^ 

5t?F^f%C^ f^C’Bf^l^ C^tJI f^?1 I 

I siiaw ^fii^tai '5t^ni ’^tc^i 

^Prc^ I ^i^ecajj 

'^tsn 


♦ "cuVl^* ^ HI??) 4t 1? ^ «»M?ii*t 

Hmtl ?fl Hit \ «R< *«W' ««V ai¥ HI FfCHl Jplt 

H?l< *H^»» Hi “M??" H? HIHHtl ?flltff I 4?t H^ HI 
HlH!H-nS H^H??!*! ChW HtW ! 



*tt»W 

f tf^ cn ^aa pPwi ’rt^ sn i 
la^ »ia»i atvafai '•laatca «t»i, 
aitfaca I 



Win 

jfapi »tt»i!l ^fiW ^ ’l^,>I?4ir 

»l'(!f« lottC3tC*I *|JiIt^t»I ?^C® sf»l«1 ^PirSCRI 
^fasi ’I’japi i 'sn 

0 ^ taf% <i'9«tc« ’ll. ’i?an «wni i?im 

■•iTf^itcs I ^ ^t5»ij'«§sif% 5n!rti*tvtcM >«i^t sit’ll ftn 
'SP? aWtsw; f^silS %I|f%^ tffSi’l JilSfW csflsitfl *lt»I’l 
imtu ''itifi »ife^*i ^i^itc5 1 OT% ftc*w SowcTWj %«!% 
f%5il6 la^ :—!it'5t=i situ >a^« onw cTem sitt ia«*t 
( moveable frames ) ; 5[^ Pll<*l ^ ( honey extractor ) 
>a’lt Tfiw *ra’l ( comb foundations ) 1 ui^ Jj^fT 

^CflOltCt if? JIlKaF ( straw skeps<« ) 

CTVitfl *it»i5i ?tin^: f?i tfiCTi m ?titt<ra 

fs?, ^ ?«im «mi wi ’ll *iifwi ?ftr crfiiffif 
icnt’f fi»i ’ll I wVflfipffi Git’itan? fl|c»i f? c*i^f 
'stiT? 4?tcw f«?? itc« 1^5*1 ?tn ?i I if? 
’iiron f«wi vs Jiistsii mci (31 %*mi 

fi»i ’n.iitn oiifetivPics if? ?>c? >0(1? ?%i ♦riNi 



•> •> '• 's '®if 

fk^ Sfl I 

^^c»T ^ ^f^fi mm a'^^itfff^c’i^ mzm 

5iFfii?ii \tz^ CTt^i, ai% fe*i's ^t5?i 

c^T^t ^11 m 

3[^c^ fsi^« Piffe ca!f%?f ^»ii ^«n I 

5113FC?;^ »l'*l'*l T 31^3FC5I^ C*i^6t^- 

'Qpl ^tC’F, 

♦tft'X^I C^t9j1 CW'951 '9 ^t® f^Kl 

,^T? I 

(TfVitr^ft’tc^ 'Bifiw ?itRiil < 25 ?i 

^t5tC5f5 c^t^i i^tf^ 511 ^fii^ii 
^tijrr® ^^ir® ^f^^rt*! 

ft'9^ ^t'9^ m ^&3r ^r^3R;^i 

1 ^c**f« ^rtaw’a 

^ I c-sit^Ti cw'QTi vfia? ?it^ ’^ii ^t5i ^ra vn^Fft 

moveable bar-framed ) ^^;®ap :— 

,4^>*w? Jliapw 'aim«Pl ^tif^f^s ^liw ( frame ) «|lr^ | 
CTflf*! >1^ ’J*(V8tn^ »ltaft5I •ftCT 4^5 ^isre flrei^lSw 
^|5i ^fim •tfi'Fi ^ <a^ '5i?tr5 ’ll** 5»i( 

^•I’f'alCT f«if<*l ^ ^ I 

tortntn Ttitt vi^fs >i»« ^ 

1^0515, ^itPiflTtrg ^itw ■•m?J<t 



■•Nif '«*•»>• WV' -r^ ^ff‘ »»•.« N.* W » J* ' * \. • ' /"S/\ / >*/ »^ *V*> < Vl'A^ 

(Langstroth) c^i SUSI^JI ^ 51553F <I(5f»l« ♦«!( 

«t5l 1 »lt»IM ftJW «a^ fastest 

*tf9‘i'5 ’fpi?tc51 nt^tw Ji^jtFcw ’ww 

JI^I^ ?^C'5 <11^? ««tt1l Cjfw^w 

c^t^i 511 5pfini c»it c^'^’^Tflfi’n:^ ^aptsi (?i^ 
ajw ^1 «19 CTt=i 5!^3PC’i ?t»fl ^tn I <fl^ TO15l?api 
'5|5ft5tt»i <s^iS ^1% ^f??i ^?tr5 ’ift's 
’I?lf 5lTftlI ^^91 ’I5!9t9 C>it5t9l8c¥ '"tW?! Jt^JFU’ra f^9 

^I'itt^tW »TR|C'5 *1191 919 I <«|iliC*t C^9Tf59l ttfRItt disT? 

fsi’St'l 9f99T9 a9 W 491 C9\9tft»n»IT« 9«);^ 

*119 I 4|i|i*I 9?Kai> 9l*l9 991151 *I1'691, 91 15l9tC9 ♦tfi’H 9‘9l; 
91 ^I^IC? "SIHOT 9^ 99»1991, 4 99'*l 9rtl 9f% 99CW 
991 9191 9f9 C9t9 9^JK9 C9t5I 9(119 C9dlf|9 919J1 
99 91i:9 '5191 9^C»1 99 496 I 9f^ 9«(JW Idle'S RifilflS 
5191?^ 9lit9 9rtf991 ^t9l5C9 9f>li 991 9l9 I 

9t9f99 '99199 91 5*1999 9l5s1C99 »Il9lt9J 999f99W*!9 
'51919 9551^59 ^irf%901 ^9'5 99*1 ®»(19| 99*199 9f9C^ 
*1101491 91(635 « C^lf|f99t9 9"*t^*f 9t9C9 91(905 

*l1t9l 

9 I 95fS9f9 9J :—9W5 91(531 9^ 95_ 91fl9 9r9t5 
9^C»t 9i(5»iSc9 99 >I"55^C*I 91 99 W5! 'ei1lf995tC9 
9919 9f^ 991 4t 999 Ci^9T 999 C9t9ffff99C9— 
9W5: ^(99119 5 9dt—9{9C5 99 I >»»IT91 
9Titi:9 9lfi6 C9iBt9 9^ 9|^ f^9t9 9f9C»I 4^*1 9t:S 



*lt»R 

*n CTW, ^1 ^ aij 5?i? »ift« ftfar® 

^tC»I !Jl I 5?il, f5|^*l ^fwi CTtst^ftcv 

si^wrsi? ^tHi ^c's *itfli ’im s(f»nrl CTl>rtft- 

f?«rCT CT\5tT f^*tt<f «PI«n *ff53W ^ftc« '«’?? CTff 
<a«« ?Fit*it< *it5i TfiiTO JTl; ^ftrs 5155 

^tsi^ >Itara ^ I 

■s I ff^ (?il5W*f5*I (comb foundation) :—c’lt’I fev 
*!t?!I »i§3W « ’IS? ’HB C’lt’ItflfT^tC^ ?151^ 

w« stsaFfra i»it?i ’Ftilwi ^*15 4^18 *tt«»ii c’Tfc’nt 
5tW »It*I« Of'SBl P I disitfS?! 

<S|«'5 I >11^ CJItCSRI 6t<rc?ffl ^*19 (3rt»rt9 ^ 'E9)SI tRaW 
CTC^ (bases) 'Sift® ^51 ^Itt^F I Wt1 

^tt:»i c’h’iTftft’iC’i' TtiB c^tt^ sttflir'sfn bastfi ^fire's ^?i i 
f%| CTt^ '’tm» W, CTfl^ WtsiTfe?! 

♦I'S’I ’(^'5 fftsi ^1% 'StBl Tftrl iStlfhwf*! 

5»t?l nWCTU C’fW? C’Jt’IlflS BtC’F? CTt^^ 

> 1 ^ 1 ?!«I c*il*ra sf? W8 'sil’TtDra ofti ’TS’i 

»f3i:« w 'S'i’i S?t5 CTlsiffw«™ 

»r?IPI^® CTtt^ C’lW^Pl (bases) Sprs^.CTC’lf 

«i1%^ «im I 

8 I f’WW’l ▼•W (The Queen Excluder);—»ttr? 
CBS.^’W CTbftflu f%’i Ti ctWII? ffii ^ nft® m 
(?i^»CT’r^wics'»it'^ 'ttc’i' '5’ti 

SC? ?tf«(C« f? I <«?C*t ?T%:^ *!«W ’ll ?tpCT 



Ttw Ptfi «t% <«^« aPr» CTWfl^it'e 

<?l^«lt5t^ C^«ft!75 C?M, Ttr»IWI fsiws* »»t» 
xi’i'ft ftpti •it«l sitai I f^ar'wf*!^ «mrOT i«^»t ct 
SctcTs Rw? fNi aft^ caft^itflffi ^wcn ’itaa ^tni ^fica 



fsa V ►—ifli OwM*! I 


■Ttn ?rt^t itc? JTi, ’mi afiii citarfft 'sic’i^t i 
t^W*i ^fitc»! >i|_ »i« ifcn Prai 

afjiT c’it’rtfeil’i5.?itP(C5 *ftf?ci am Pnti i^ 

♦ttf^ca !ti I »itmia; fe’i-'m? w i 

311, w ^ "ftart af^a OTtitfsm am m 

Ttftci 'll I ci^aa fsiatasi am mm afw:»r 

siljt st’MPj ai. ^1 aftm w Pia« si<^ mil 
mi atm ifta C 51 11 la mn t^a cititft, ftcn ant 
?Ri c^itfli i»r,.ftfea ^ atPi n I Pentium c^tli 

ii^> ^atn a*icai «/»' x >/%', atucn ciwi cilitfe 

era it^t ^mn nrcai \ 





















«r553F w I ^cfltcstc’t «!«»!:>( <itw 

ffaJI ’)?;*’» (straw skeps) ^1^? ^^<5 I ntVfOTI C«fC*f 
^H(»i1, ^'sjtfro csS^st*? I »iT»r *Itat 

5]^ f5i»^*l ’R5 c’ft5t^'«f»rc’p ?l ^fiirs 4^? 

C^’It^'«r»IC^'8 5(t%1 c^ftc'5 ^|'5 I «lt<t^t»l JIBI’KMC® 

isttn ia^*t »&>( 3f?jK’i^ OT«n ’itt 

^11 •ii«i5( "(»it’Fi fstf^ Ttitcat n?!;? «tt9 =#a 

simtii ?«I 

1*l1^1-^lil5t JI^COF ■« 5!t5i1 «t5ftC9S vS^t Jltilt 
♦tt«5i ’It? I CTc^iPi!! fee?? *irrf^; c»r»i? jh^tc^t 

??aF? t«?t? ’t?1 ?1? I f^»*t »fam ?5?ai5 

?H?t? ’ffe? ’®t?t ♦lt»H ’Ft^F 'Sl1?'8 

ft*!? ’F?1 I C? ?=?*! 7fa? ?53F? |c?tt?tt»t '» 

■aitnf?^!? f? '5t?tr?? 'Stc^c?*?^ C»t5t 511 

'«3*l ^C5 lil^t fe^’ttWC!!? ?t? lat? »I’f»I«f9|9^ ’ral5I t 
'St? 'sWc's ^<5 ^lit?'9f»t cscs?! Pre?1 -a ?1&l 511? 
'5l?t?t ^’t? '5t?TC?? %Wfil^ Pl^S ^C? I ^ 

?'«I1 f?C»IW*l "nm Tfll ^t^'SI’FI C<I ?5BaF 

?C5tt^^ 5(1 C?S| J[5Jjf^?1 *t1»Ii1 ^»I JI^»I 

<9?* ?^CT? ?«?1 I ??aFW9 f«? "SITO ’It?J 

^»l ’|5f»I 5t»I '5l?t'8 I *«^ 

?5,5Pff? >1^*1 wtt’t? ^Mi ?t?lt^ f? '5t?i el’ll 

'-c?!’m csi^PHi ’FtSl5»'«% ?w ^?»t w? 5nf, 

f«B B^FCap? ^?? ?:??, sectionifl?, Wrt? W*It? 



«i^f%>i^*i «?c»isi Jic«fi ^t?Tt^ ^<i»i Bcn 'stri cftii 
^t^9’F I >ast5i f» 'AT JiHEcaF fe»l?i "s ^tcss »rHtt« 

’I’lrtt^!! 59 ^TClf9 5tit9«f»l9 ’IWC'S «tWI5t5 4? 
9tM9 59 C»I fwni'S *1^J 9M1 Sft'S I 

^51»I CJrtJltfS 1t»IW9 9t5l r^fl ^9f% 5^9TC5 ^5l C’f9»t 
B»IJin»3I ^1 9ititC99 «l6»It!i9 9I» 1 9'5fifst 5»|!\9'9 

91 >*[^199 ^lit!:99 'aitf9519 59 'S'Sft^ »tt»1i:59€ 

5?t^1 5t^1 
^R(^i 5111 

t^^TC'es 5?t5it«f^t?i ^1 at^arCTT 

51WJ type K—Combination Hive I ^^1 ^1 

^ n^tiwiaRt 

ai^apc3?ii ^Tc^?i »r3it^?rt8i?ifc<i *?TRt^ i ar^apcarnr 

31*?]:^^ ^t5(T?l (brood chamber) 

amncs^ ^R|91 

5i55^^c^ \ (2rt?i 

British Standard Frame 5?»Jt 919519 59 I «fl^ Cff9 ^ 
«*t9ftC99 *lt«9l 919—«99f 41919 5^ «tlfl919' >99? 99915 >99 
)atfl91>PI C9«!9 >99 •aiftni;? 9f»I91 91911® ^rtior?® 
<*I19 99t»l9 ntci 9^91 C59919 91C9 >99? >9^ C9«9l»f 
9C9I f«®99l9ft9 9lil9«f*1 9119 I 

■«lll>9 91PK99 5C9J W. B. C. hive^ ’PlitC’W 

4lPHl 9lt9f99l9 Ungstroth>fl9 55«W f^l99lr9 <*|5f^ 





^«pfV»1 « «t?tfl *tt»R 

^tc« 5tsii *tf»ic®i^ <w «rii5 ’ftiw «ncf. sit*i 

a^'xnt" I 

^iSiW f5rtit5t5i?i ’I’m 'ifwisPi f^c« •I’fi ^t'll i 

iil«t>r5: c?«ii ifl'5 ’ftiw ^WcB %«Jt, w, 

-*rt»t5t (Seasoned) « f* ^li "JW® W I 

f'j'flirsi cif^i ’rtftc* '^n »i^5^cft*i w, jh 
’I’lB^Cftl ^^i:»I TtitJI'«f^CT ^«5ts?'5 SI^URIR ffc®® »Rt«®f»l 
^1 »i>tcW«Tc^ ^f51 ’jiiuRiS ifl^F 'SitffafS' 

5lc*i »ti ’Ttitc® t5 'St*! ^ ®T^ OT^n I Pf 

of^ §f5« 5iWc® ’i5ai'wti stf ’I’tr?*! ntcf 3piis 

Jitf^tsi ^if*i?tC5 I 'flS’t ijt^, «tt<fir«(i ft«n(tc*i 
'»ltC«f1 «f»I irpRt® »I«t^*t1 ’ttC’F 511, 'S’I’I »I^C«f^ ®*i 
f tlf ’t'St^l Tltlt I 

^T^fst? "SITt^lI ^1 6*15|^»l ?til5( ftfli 5|55CaRI ia«ll5| 'a|;»t- 
'«f^ iflt (>) *ttiit5 ^*t? *iii:5f *rcJi® sijaKJj^ 

'■ICtTWi ^ CTW I (») '?kRI ^5 ^1 «t5|t® ®5, <a<ltt!l 

?r*ic^ I Tw c’it’ftf? f^5t *tTf^ ta^t 

5t!ltflt« «tf%»ttPl® I («) fe»lft'5»l ^ 

'Vtit’I *11 5» 3(5^ Section <a^ 4^5l CJlWfltn 

^rtw ^nw Ttto <a^ 3t«liS *ic® (?it>itf5 

•tt»iT mft® I («) 5^5tiw ft? 1 

»It5tt®*l®! «tt*Rt ir^TB^ *Ptt5t 

?ni 'trt’f, self spacing, 'SWWi ’K'a ^1 

^W*! mt *n I C^'TSpH 5tt5|J 5|Pt5|t5t 



»raR Hippai 

c^tr»5 cw CT* sta »8* 4-I* 

I 



flai V >—f^ii inwapi r«i f«« 

^flf, n^ROFl ^*fani ^ 

^tscfi ^toi ^1 «Wi fI, 5—ufafcm oiwn 

|?*ir« Standard f5>f¥«| ««^«filCV nifl 

"i^ti ’it%t ♦tfi «fti’mi ntftw ’(Pm «trt^*wfia* 

aw® ^51 f«i «a^*i ^ 





^^8 3[^pF?Pl '6 *tt»|5T 

^tri fifths 511 ^i^sjnufe sjjg pi^-* 

^t?r I 5rf5!i ^?c»f 09^^ Ji?P^ c^mi 

c?^^l ^n I 

^5TC5n:»f <*ftc^ c^^fe 

•flirts I ^'?tr5f 

^t^lt'^1 (alighting board) \ 

5i^3r: 51^ ^tut'^tir i c^i'ist^'^f^ 



f63|Tv 

^ ii?r ci\8twiiri, ii—c^wr 

•fTc<5^<5 ^tcwir ’ic^/ 



c«re?1»i •int^l ifSirs *ltC91 

^ »t»lt9l ^tS0l'«r»tC'5 C^tft^n CTtEt9 f5(*<t«t I ^TtW 
(Standard) ^^uKJts 3|t*|>r5 HW Cf'Sfll l(t»r I J|^3 r|8C9 
^tftw ?it«ii 1E5 »iOiOi‘t^: wor ^tcioi §»lRCTC»t 
¥f91 ’I'StCSI 5t<f «ttt9 I C*tl6c9t? (portico) SI'S W^Ttlt 1 

9fa3t )(?uK5ra >« 



ffei >(t i» 

▼ ^ 

<a|irf a^ron ats^M anKf a^scw «ialT 

ciai f%ai catfl fsa 

(*iN'rtt»*trt'*i<i®) (’VI.'T rtt*’Wla *rti«) 

^t'sw wt*i5t 9c?i I >«§ ntaoi't's: «rt'f|ir •s^t 

•*i#hf« >19 9ti *i*tt9i ft9i «r»« w 1 »i»iT9tiS J* 

»«¥1 9' *Pf I ntt^^ « ^C5?l »t»lt9t9f*l i* 

■*tTn I §*tni9 *wt9t9 ^ *itc< CT 9rf^ tftfi <ttc9 

9 §91 9S<9C99 f«'®C99 {?r«9tC*Rt §*t9 (WtCI I 






«'Btm *n»i5t 

4tiTc>oi 5*tm •f'TWfn 5t«ij >rf«(t#i«: «ftw ?t», 

^'itn CTWra ’W w I *4^ ^«I6 •tt’Ti ifro !fii, 

■Swtcsi CTtsiflfe 'fltaw Jilt'S 'ita I «4^ TiStc4? ^*(c?ra Mm^ni 
-sV* *4^61 4fTf»C»!t «<(H CTtC’BI ’W’l •It’rfe^ 
*tftn >115 I '9 ^JUPH Oim Apis 



ft:* >^—ff 4lW4 ¥!*« I 


indica csflsit%1 «4T Tit’t >nl«?rt»l ct\ 61^ Jprm It?! 

’ti!? ?ni I ?f^tD5.:5l?nil <4? 5t? Blc? *I««f SfW 

<1^ TO’n?4t5i ?tf5nn ctIto «w« toti 

5 ^ 6 i CTimftcw (?flBtc?? 4 nTO c?ar ?^ra 

c?af *iTO iS*. 'anrS^t CTl^iftcim sit?? wto £?a 
C?ap *|iij? TO I ?| 5 R ?? 5 FI ?mT 5 ?tt»I CTO 
















4lt» (metel ends) 'SWWT 

iiMi 1?^ >w«Ta sr^ii f)ii (^ ofl?) I am* 

SlTpI'Bfil sn ^IJR! C^ cajv STtfilta 

>I«ttsi TIW1 >!« I 'ift »IJHt?l « >ia|1V4l»l«tCT 

5T«ri »it5 >a^? ’TiitOT i^KTra fSirjci (?it^ JitM^ 
wan ’ft? «t5l fM CT'l’ftflil ^lapDf CTWI PTletv i«tn? 

I C?t? fsfpfs CTlSfr *f!5? ?I??t? ’Pf^« 

?Mr jpit? ?t?i I 

CTl5t^*re5\ ’»!?«? ’»f??r9 St?s *{c^i ?11 
«f* w« ?"?< •s’pR c?t? »tl’5 ^’R's ?1 ?tat 

»W ^tf»I (starter for foundation) ?i??t? ’Wl ?? f 
^t? »iwt?f CTisf?' fjpfti ’Tc? » 



(sat sit >*—oitam *rawi I 

»I-|J< »rt« sqaift? set*!, ^t?*! 

CTtiftl%?i "nij? ’TtSt? ?Ttf*nii csitpff i«imi ^litOTr 

c^t« ^ti *fii ci<^6t^ cnwi«»mi? ?? i <«?? 
^^trs >pnin arft’FCW « *pw’f«ij c^t? *it«»i 





sits I ctWwi wa ctVi^ ^c« Jw ^fn 

(starter or guides) ^f%:»I ’Ttiti??« %>?Ta1 W^tlirt 

oflsi^ atvs 'sc^ faci «*itc<«iw^ 

■<ttf%C'5 *ITC5, 5t^l8 aa^ii at« *tlc?i >aat 5tc»5 

fan^tc’t '!ipi5|f *(? CT\aT% c’Ptae ittff w »rfcii i 

caVt^ftc^ ^Tfiati ^titca ^rRat^ wsr ’ftitca 

'5t9 ^91 ?9 I '8taT9 91 )5ca9 ^'eUl '5t»T I 

'*^’1 '®t9 fwin ^ffVi:»i ’ftJst’f d\5i9f59 'ifatrl 

*I«t9ai ^9 «l!| 9tt9>, f9C»t9 99 999 999 '5l9tPf9 

' '* / 

a-hstatf^ Tfiic® 991 

• Spacers %) 91jK99 f«'59 9t5rn:9 9t»l9 Cif)9t9-Opir9 
99t99 1^9 9(91 9t9 I ist 9I9'(tC99 99 C9% 9tc»t £9^5(9- 



ftl 9t 1^919 *99 ( 

'Sf*™ 9M 1>9 H 9) ( 911919 C9<l C9% *19919 








CT'i^tfen 

wr^ttR c^iVt^ 

’c>it«n ftcH^ I • ^?r:*i ^i« ft^ f^t 

c?!W \ ^ c>ilipi ^ ^ir 

tfiw ^tTl C^v[i I c^^Tf5^1 

<^51^ ^fii^n «nf^r5 ’itc-^s-Mai is^'^f^ c^s\^ 

^Fb<®—I «rfir^ i^n caitst^'of^c^ 
^Tm y£\Vs 

ipitvjt^rl I c^Vf^'^.Pic^ ^W1 

;^f5^ iii^t ^ti[tc« ^1 

'C^fe ^14 

Dummy <U Division Board ^nr^l I 

^C?, ^«R f»T ’JTW ^?l Sl1 I fn 

«^5i m^'S ^ f^si <1t^, ‘4^? ^t^it'S I 

^^iTc*Bi cwcn ^?r fH 

«fTf^^^ ^iisdTfta «r» c^5T^ 

w csiVtv«fn (3ft^fe<5 

^stTOf^ c^c^ f^f' ^Wt ^ c?i^c*rPK^ 
^Br ^jsR <jtf»i (?it5t^ 

^rs fn I ^W» c^iBiifli '« <rf9 ^ 

Crt C»I^ >(*pW 

^fipF ^ I ’^ttPi c’itet^ ’ftwrt^i ^rtf^c^ 



>9* »t1»R 

ai *tni ^nt '5TO ?^c»i CTttw *ra5i •it’fttsi 
^BTt^SI <*^? C5rl5^ 9li=f 

I 4^ "sifiiT >i?atc<ni c^5t» 9ii=f 

^C5i wtc?? miv « »c®w’tt’i^ 

ijtj ^t*i, csh^itf??! *ifwir*i 

»it«5 5fc?i I 9(rttc>f? c»c*i?t »!’r®»i <*tc<re*i wn 

dlJITfS?! C^*lf >Ifa|? ^C« 5I1 I »PI'5»I URfC^t 

'siRi’f ’tfii’itM «w« »wi I <a^ »i’[C« 

m^'si <*tc<re*('9 »i3r®»i wc»F 

CT ’rrc’15 c>« «i«l’i1 f5i srrtiis J|-wttf5if CTl^tt^l j 
»lf?’itc‘t ’r?; ^r« i <a^ »isict »ift^ si 5 _ 

I ’fHi ctW^cj? '5^51 <?it6t» ^n i 

^narfiir?! OTC1 ^^l!:»i sm>t?aiiE «tfl ^ 'rrt i 



jrvwi' '« c*iW5 tsrtf 1 ^fni 

?&si ’ij.w c’it’itft ’itw (aWfii- 

»ti?ic^? «f9 >ii^?>ii^ Sc'W’iin*? 

■■?f?c® ^^c»i ’ii«ii ’ic'ii ^5*51 ift^i«c>i)^tf5w? ^W5W 
«I 

c’lVitrtfv’icT «I«(IH "SI 'eR’W »iltf 

'SHW 5*1 1 4^ »w;i <<561 ’F«t1 IM Tt’tl ^<5 I 

»it5f?*i®: ftai TTflc*! <?itsrff5?n 5*1 c5i&nt sn 1 w f^»ipr?i 

y 

^•W ^C? W^,«I5T51 5*1 C?l6t5 I «C^ 'St5tW5 

«imi 551 «1C5I5 W '5151155 1^5515 5f5'5'55 51 

lice »f1C51 CT^ ira «tl55l 5CT 5f5 C5 5W5 555 C>rt5lf|51 

• ' 

ftai 5t5t5 5*1 C5lfel5l <5^ 5C5 5151 C5 C515lft:55 
5*1 5* 5« f5WC55 5^1 .5fil5t5 «W, 'V’Kl 

515M '«ttaHI5 5(5515 '55 551 

c65tfilfNC5. .ft5t»CT 5W 5151 5(5515 <5551<5 55— 
?lire1 51,'*^^ t , 5i^5, ^ai5l 5lf 515515 555'« C^l(iSC^ 
555.5(?R:« *nt5 51^, •lt(i:5« 511 <5^5 5J55t5 5|^ 
551515155? 55 «f5?. iJ55,5^15 'S}5t5l 5»t C51^ 1 



^ d* * ^ ^ ^ ^ ^ ^ t * r t ^ r r,fr.f,r^^ '» • -’■’ ‘p-iO ^ ^ ^ ^ ^ ^ ^ ^ ^ 

^t5ti:«f5 »ift% ^flc^ lix^ cjftstif »it»i^f?i’ra 

’tf®f^r<(, 4^? ^^»f?ffcr? »I*t»I51 >lTf%*W =3 « II 3 5«1I1 
^1^S*f ; Vil’l? iflt ’f.'S I2lt%rirc«t5 'sff RciW*! C*)W 
«Tr^»? I '5t5tc>f?l ^5lf«tt»I 4^t fsi?t»tcif 5It!5t5t'Sl ^51 
ftc1C’!5 '9 '8|t^tC»l3 ^»f5 f*i'^a ni% I 

it's! ai a<ta faw rt!»n feft's 3 C 3 1 to feji 
«t?icfra aiai * 13 ? 1 35*3 'sf'iaia ’jca^ '®t?ic® 

55 «cal’f ’fai «taal a'rtl^a' >af>it'sa ( Carbolic acid >aa ) 
aia: c?9al at«% 1 '»i5ai «raTO 55 aitat’t a>f 3 c»i a>tlPi^ 
"API'S ^135 <iiaf |*fai aat ^^ascsia S5a a>taT PiPi§ TO 
atfaw '5t5tai 'S^'s 5 ^ai >3 "a 355 <if«i a5t»rtai 
^ca I as? afn 5tf^»i 591 c^Stata 's's ^sfi 

aic’p !ii I 

ca cafa *i[^ta ffaaa calarflai a^spa ate® aifea 

V, T 

flitPiai a®«®; 4f®ai ca?ta, ajiFa »ta\’« afaata 
aaa I it^l a 1 arc^ faa cat»il Sffe® aca 1 

atat?® it'Oi ai »ftca cn faaa n«^ a'eal a(ta»a 1 
»itf5c»r caPitflai afaal ata 1 

a^a ®fat® att»t 'Siata %aia 5ta fa 1 to 
ftcaa fitsa ▼a'lfe ijftai a^^taa f^'ea am ?a atcata afat® 

, aa,i ?a attata aai caa atta ®aafe atai *i5aTa a^^'aft 
5113® aRiai lit l®a lafaS ata «ic*W afac® aa 1 ft1%a 
ftjat *ta aaal8 *i?afa^ ^faai ^a ataatcaa aft® aaSa 
*aa aafe aftai ^ 4 ta®fif a^ma ate®' ^ite® fa i 



51551 « wVttfl 5It'¥t6t?l ^51 5W 

^ ^ .1^ ^ ^ ^ ^ j^, 'Li'V^ ■. •• S ws-^ x*^ > ^<'v S»V^VfS^ si * •sA 

^lit’i'Spi c«ft<tPi>i ft?i1 3(^3 f^313i 4lfeit 

I v<) f?9l metal ends '©fil fetftlrt 

<(tC^ ^t5l ?lC^ flc^I 

’^if^ jy^^c*! ^C5 sf^aFC^’j ^ftr^ cw^iil ^itRc^ 

I ♦iC^ Jyt^iltCST ^C5 ^Itf^C^ I 

I vilt?JiC<^ ^iivfg fjf^F C«fRiC« I 

^^C9T flc« flc^ « ^titc^l 

<(fic^ I vfi^ '®tc^ 

C^lWft ’Itsysy 3|^3PC^1^ 

I 3I5^C3J?i f«^c? C«l*l5t^C^'9 

^file's J?^5y I c3it5T^ ^^cn 

CTWfe^ ^fiic«T sf^c^ 5^11 ^fir« fi^cu f^:»ic^TCBr, 

¥f?[C^ 4tC^J¥ 

5T^5^5r 41^, r%^ 'Q ^HR^firs ayciRtC^t^ If'611 

«rfsy® •tw »iaii caj^fe^ru «t»i 

»!tc^ 5^11 ^Pic'® Ktc»r ^tir 

^n, »i#n ^ift?r wr® ntef i 



si^apai ^1 ’ifl^ 

c^^i gRi ?fRic^ «iiPiTit5 (71^ <2j^fc^ ficii 41a 'Q f^;»(ar 
^t<j vii^^ 3iff^ ^tw 

f*rW^: ^^35F?l '«i?i t? 

^ C>Ftfeti|^t^ ^^^511 ^tc^ 5!11 

^^Pf ^^apaj NQ c^err^ <lfl^1 Jli|^ 

f%j tii^? if »i^?r 'e?5ii '« 

^1 (smoker) | 

^^c»i ^c^?i '5it3R*i ^a I 

<7T^«P3r '6?S(1 ’^Hirr^ '3tff| I 15C^ ^tP ^Tl 

r 

»i[?iii ^r»t ^1 ’tt’ift? §noi 'fl’i^i^ti:^ *if?iw ifs ’it^tc^ 
'«'5!?tw ^Pit*i ciiWfl:?? Wfs ^15c«( ’^l ’itcs fll ^itc’t I 
|R *>lt^«lt* Stcst Jl’TiSf^t? Wl? 

’if^CI’S Best I '8'5*'tf5 it?l «Ftf»I5 ’ll WeS? ’■itc?, 

•ill? Bl[5 51^C«I 'S'?51t?l ^?»liS Tt»l ?IC«? ?^C»I 'at®! ^», ^tSI 
!?^C»I 'Stn Tf?!l1 wR^It? C’ft*! sfl I 

^tc^-a CTtJtt^S! >IJH !|»I (?n%t5 I C>1?W9 IftC^ <r«t*!l 

♦ttll “St®! I fa's *tRi?1 ’»!«! 5?%^ ^^R<n fs I c>!^«r9 

*0 >ii^5 >!i?n nftic*! <rvr5ii '«itt ^ 

^ni !ii 1 c>itJrf^?l *itw? c’lwv ^ ^t®r acis?! 
c»IW^ »Ha! 511, c’l^aw '5tftCT5 aiat5i^ ^^>11? 

TO "tt?! ^tl f¥»1 K«? T5t? e*tt^ *fitt^ «t»i * I 

“ ‘ **"" •• r-- - I . — - -- - — ^___- - - -, I I 

•R^tfoii iti«(l4t ^1 nf^RFft ntusr »ic<r %m?f 

« C*It^ Xlft^T ^fillD ^ aitftst^ 9|fi 


^5?^ »llHl « csftsftfis 5l1'9W5l ’Mil >•« 

^>i ^1 CTts( 'Jta ?!(:« 'll® !?«i cn^- 

w wIsitfkf^’icT wsisi Tftc« «W’t ^1 

««Rre5 fm ?51 ?^tC5, 

"St® ^^c*i csil3it;^i w»rt<ti *tisf ^r?tfi »n 5r?^ *rR 
^fira1 ^ *(< '5t5l?l « Pifar? »tc?, 

•®s|5i «(t? 'stfipni ^ «rtcv si I c»i?«i® ’[•(jfst 

tf»T^ni tc>(f ^?tP5 aicsfi ’??ii fsrat»iw I fta ’^a n.'ji^si 
t5 fe»I? 5C»I, ^tSTtC®?! ^5 'Slftc<!5 ♦tC^' tj|^| C^% I 
^ ajcaf’f a® 4^at^s »(S ?ii i ^51 

■•flaSt c’lt*! i6wi ^ti, c^i cn«ai ’ita a®*! <a®6l 
•i?i iiatt® »iW5i *itc5 <4^? ci^ ’4TC®? ’ift'B i4®&i ’tr 
®ai •it’tm 'arcs (fsa >* cfi?) i fan ^tci? 

^Rt»itca (fire boxin) gtf^ifli atittui at® fwi ai«t5 i;T*ittc»r 
atiTRs 5i»i fast cam atfw aa i ^?i atcatc^n »tfaac^ 
<afii5 Pi^gs 47 |7ai a® aiaat* aai at® i >«® 
®ta ®taPi® tfPrs ®ta ®c*i »t»i ®Rm atf^ fait^c® 
<a ®a »tat^ a® ®tat aiaat® ®fe® »tt®i ^at® i tp at 
®taf»i® 4f*ic®a aa aiaata ®®1 ac®« aa»a a,f»iat® aa® 

a®a af®Rfa aaTa®a ^t® « It® ®'e®i ^ft®! cam® 

1 

cn wt^U’sW nfl«5?! 4itu«rw fifwrunv C5ih«i ^1 

« m ^ cfi^ci ^t3^ wiPi m 

^fwn I mm% |l%i no? tot niai, wvwf iri^ 

TO wt imtt ¥«««»!, fi *fl I 



^t?IC*l ^tai C3|^?ltfe^'« CW 515 r f*li 

cah^ltf^fw^c^ TO t 5«T 

c>iH*t I 5itia 

?9T S|^3?5f ?lc^ flc^ 

^if^’sii w?ii I ^t5t^ ’i?;?!, 59!t8 
’HI r5i^t^i*i w chw ^t»i i 

C5^5tf5 '5|t3FS|«1 ^tPlCST 5it^ C»'t’?t5l 

5111 flc?t %5 

'« TO '9 513«tw ^^51 ^<*(1 itz'^ 

I C5lt51lf^^r9I?1 C5f«ft«r ^[51^1 «fl5|1 ‘^ItfTO 
51^3^51 <jfii5l ^C^15S[ 

<2c^ a(^3j5C!i?j mfn] 

'Q "St^r^l ^19 5l^2^C51^ l^t'51%^11 I 

i^C6^ ’if^ *11^51 W ^t «KtC^ c=^tn 

'BltCTg ^tcv'^fTO, TO TO^ f’* ^ 'StC^H 

1 C»1i:^'^ TO (<7ll ^31C^? TOJ C3f'^3|tf|5t 

’ii<*ii!fit«f] 51^ *tt5i c?r«ic^ ) cs^’i ^1 ^f»i5i 

m 5i^TO?i 5ic«fi ^31 <2 ic 55 fwc^ I 

31^39^^31 3ifw f^TO^tll?9|^ <JltC^TO (?)^6c^ ?lC9 

?la I (?i^l5 <«Rtc’f ^^3f^fif 

^f^1l1 ^PhI 5^ I 

f^5l 3pt^t3r c^itfS ^U’fi ^Pi^i ’BitTO f%TO 

lltpHI ftn 1 <1« ^til3(^|ijC3f 3|^5-3 s 

♦tft^l ^pjfi ^ 





5i5Kf '9 ctWII !rtTO'sl ’Wl 

?ltfs(Tl I 4^ ’fR^J »nil CT«I CT CTt^TRm 
Bipn «t?1 ?tc»i ’JCii ?c<(i IP atnw ^fiin i 
Ji^Bcass wPiff ’ifl'ti sfft’it? «f» <al%fH5i c»(t*n> 
If«t flfJI ^f»ic»l^’tc’ti w I 5JlB3l*tP™t 
CfR^t9 ^Clf9 ism's: St^K ST® f®:! iSI>t^ fiic^c? ft* *I1 I ■ 

^tff? ^fsc's »<|5I =»m "SIW^W »ltt’I( 
?t% c’fWfl W9 ap «>1^? s^i 

PW? iilt i pcii^’sfn wtc? f5»r '8 5t5il -sites ctPip® »it^c»t^ 
l^vi ■'ii^c’i « ^1^ f®Ji »ttf%c'5cs I fsiflv®;, c^iw 

Mt’nfsc'fii ’ic<il ’ll? Pti:? r? 5ii c’itBT?'?rsica c«ft»ii -a ■ 
*1? c?ti:»( p?; «itcs r? 5it 1 fs'ts's:, st^c’ftst^'^fnrac’it’itft- 
^tcs f? sii «i’[^i c^itsitfl 5ii «tt?ra wT’tt's CTtBi? mt^'s 
-sites ft' 511 I ’ift C^PItQ -stsu?-® C^jlst? ’tie? «tsi' 
S^C»t CT^sft ’Itftn ?fir!I1 »llc^ I CTt>l^5 (wax 

moth) ^1 PS cst^t 13? ’I^a'CSI 'StC’I*t PfintCS ft 511 I 
C’it’itft st?i psit^^ ctW?^ CTtJ|#|6 ’It’Ptil W^srt I -sts-fls 
C5l>5|tft5 -SSICSC*! PS CPtC»IS l>t?1 ^Pttft 5itJ|1 iStPtS’ 

pp<^iii stw I ^stcp PC5i? stJH cstsslfe Ptas »ni i <7i^ 
'«rh(ip5itpf®is fe»ni sft? stc? csts 4^x psts apis'll ftftp 
pp istpts PtP PTP cBtPi CTSt sis I srt’i aTs cstwi 
wftcp iftcs wtcp csts^^fe ptas p^ttsi ?«8t? 
CT^ pis#5ttpft *ifssits pftt^ s?cs «ast Piste? cs csis^S- 
Pies c»i^pft |fii ftsi ptftsi c^ftes pssi pssisi ftftsi* 
cs^esi 



■»«► '« •tt»R 

J(«|5» ?|irai srt^, 

•<st«)«E TOv if» suBcaw r=i*fe Pw fj|fl^*l 

5F11 ^f6'5 I ftj C»I«ltC5I >a^c*t wVltfeWfl «t6?*l Cff'lt*! 

< 11^5 ^w'si ' 5^51 «ftPiw *ttr?ii:’i 

3ijro»5 »i^ ISt sPit'sc? 5(11 eiij/tn 

ftcw I f^c^i c’lWf^fft’l? ?»i? ^trti ’iiw 

•«ttV1 ^f5'5 I ’if? »i^ 1^^ «rit^ 'St?! ?^c»i ^?1 ^Ic's 

>«?? ?!. ?1 »l^?l 1V!?C'5Cf 

ctRic® *lt^c? I 'a^fl srl m f?f >4i?^i 
5t'SCflt»I I '«I?9 ??? ^rtl 51? »l^'5 <4? 

?t5? BCI *11 1 C’it’Itlsfir’IC? '?!!?5'5 

?t«w® ^fiirs *n cffii ■«i??i c^Mt's ^if? '5i?Tn? ^»i*i3tc? 

•?f»ni ?if?c® ?! BtfiiRrc? *!'»jift*i «tc? ^c's c?<( 

'Stl*! ifitps ?5KaF3 ’T9!t»l 6^ bRiCSCS *!t >4?? 
'5^ii fe?tc? tRw ^1 I 

?sfapi sfijscai' <?it!tffiif?<i!:? Rfj 

?n ?i, ’ft?*! ^t?ttri '5i?tw? 'srWf?? «il« c?*!, 
fsimi 'srt?S‘l CTt? 415^5 4!«! 55tt»fJ 

«t?tR?n:? 4t» c^t^rfe's ?? sn !i>t?4 ^ 4 ? «t?T?i cirtstCT 
Jtf'l"® 'S CT^4t? 1 CTtsrrfl? <St«(l5I 4tW > 44 ? 

•CTtStc^ 4ft 41? 4 r 54 4C6 « 4Tci 4ft 1*1 41 4tC4 «t?1 ?^*I 
■^ftitC? W f^fst® 41^ ft4l fJISft 41 44 ftt^ ?4 I 

<4^*t Clt41!ftR4t» 41 ftC*J <jft4tri41 4|jf4 Bftwl 
4t^« »ttI4 I #ftt*tW4’|t4 C4li? «t4t4 41* 



c^n, 5ii »it^c»! cjhjttfl ftw sii I rrfipi 

wi ^5it*ii f^c»i ii?_ *tioi 5ii ^ 

'5«(5ts 'stftsi «»i »firai (?h5tcv »i^fli «iiit I 

011^ ’1^ 5)1 »tt? >15 >ifi^5ii 

^«|!I '5t?tf?^C^ C915 *tf99C^ 'TO *11® 'll 

CTMr^C«I »t’I ’('991 9t91 

C5t»rt9 5tl!, C’191 ’ISf, fnt9 ^t«r, 991(1, 

9C99 5ti; 99 I vl|9i»t C?t9 <1I9|S «lt9t ifl^lS ^tci9 

9'»IC99 ^*19 91 *tf99t9 C9C9t9 ^99 95ai*CJI9 

>99' 5t9t<2|ir it911 9tC9 ftcn €9191(991 C919 

■9(99r$ (?I^'«f»t lalKtC*? »|lf9l 919 I ^t91W9 C9CM9 >19'5»I-' 
^!9C® C9l9tf59l '2119 ’I9»l 'IfC'S^ f»1 9^r5 C91,91t99‘l ^€9, 
'5€9 9<t9tt»( «t9t9l 9)f® J[t9f» 9J_»tt9 I <599 99»C9 
■ai^Jif^^ 9tf9t»I9 'Strict ^l^l iaf%9t»l9 ®t»t 9(991 SII 
91, 9*9 C9'l9t(|9l 9l(« 9^1'5 '«ir9'9 9i'9C99*l 9F(991 91 -^tfsiC'S 
■»llt9 I C9^ 9^t9tt»I Sim *(fil»tt»(9 <2119 99i 9^1 919 

<991 '(Iq'S C9'19« 9J9919 99 91 I ft(%9« €999 9J9919 91 
989108 C9l51C9 ^9* *l(99lt*l C9«l,9(W 91CT I 9^ 

999 ^»tt9tV »(a9 919, ^<19,9?? *tr99C# (3n(99 91 fM99 99, 
91^n 5191 «rf9»t1»R 5lfj <95 959 5i:»I I '5t9 C5l9 9919 
f 5n 915 €9191(^5 C9«91 51955 5l91 C^(5 95C59 r9C59 
5fOT?t9 §99 5£95 »l(99tt9 f9'l9 5W I ftt99 5l955 91 
5i?C9 C9\9l(5t5 f 0(9 915 9l 0r«9l^ 5191 5(95 9ft9lC9 
f&9 915 £9891 C5t99OT ^ 955 9t5 I «tC9l5C99 5f95 



^8* . ^ ^*1 

. . . y^ , y -- ^y^yyy..y.y. ~.y, - -- 

f&si Rc»T C^5tC^^ 

f®5l ?I 1 % C^t^ ^t^C^- 

I 5t5^1 '« 

♦ttc^ I 3i^':»fc3i c^itJitfe c^c^ 

^t^?[ 5 t»I ^tfC^ C^f’Q^l 

^«(11 f'ai^ '^it'^ 'sj^ar c^ c^m 

ca?iaiir^ ^1 ^C=l« ?P^C^t^ 

3|^3pt3l ^t ^1 I 

^^1 c^n ftftfe ^^»iC3i'® c^i^st^ ^ > 

ct^t'^pT 5tf5?ii cf\i ^fP(c« m I 

C^t^T« Cf'SIll ai^^<«ltc^ 

'«Pl^ ^ 1:55 C^PlC^ I (?ll3}tf^- 

Pf^ic^ CJf'&m ^t^» 'a 

4^cai Pi»(i^^t Pfc^ I 

^TC%‘^ fspj «i)?p fslittsi—^plll 

pc»i^ 5c»i I ^t'sm i c^t^l. 

^^\^\ ^^ csfa?i 5^9, ^W. 

I ^fw c^t=r cf 

ftc^ |F^ ^1^1 iitz^i i5WVf «wc^ ^t»i nc^. 

iw ^fif^l ^t^l cwa^i 1 «?r»! «Q^ 6 t ^tPi, 

51p!11 C’l^ ?ripfC^ l[^ I '^tm W’l • 



^ ^vr* ^ ^ <'’s^» V N»'Vi' V.*V. w. V \,J^ ✓s<'**> t ^ ^/''v*“v^'i«»'\^'^ S •*>, * ^ P'*J* ^ 

c^T^t ^15 ^ 15c^ ma 

CT>5t^ >I^tC^^1 ^t»T I ^tl5 ^9? c^t^t C9?^ ^ta 

C>f|5ltff ^1 ^Piil *<t^fe 

I ^««fe^Tsi1 C^t^C^l 555 

i>tf^9i 3[?3FW3r atPfcn c»j^ c^m»i?i 



CTWfel 1[*» CTthw W1 

« ^jf'S' Pl'jltfl « C’l'tBt^’IPl'5 »I^5af 5t'51 St'S! 

'8l5tw Pi*f*)Pi'5 fsmfn ♦it»i5t i 

(i) ai5»ft ’IJ ^5Til Jicsr «ft^1 ^S's I 

(») 4^16 's'Bs^i •«i 's'pJitfB |Pni. 

%*tT ♦tJiin <11^? 11 itcSi «ttf%ci I 'SMI. 

am ?itcii 1*5111 *M1 '5t»i I 

(«) ^W5 ClMt? Mini ^'Sll SIB'S, itS 15 I MtcSl 
11 SlScmi littf «t»l n «ttfi:i I 

^w«i fu'st’r ^iti cHnti fS'si fici H *11 "iifS 
51^1 Itfui I ^»11t«1 11 •tlcn ’ift’SH I 
(») ^H's HBC31I lien spiiM Jtt'ytS's 11, n *ttr< n 
51 fisei W^ci I 

{«) CTtStl'ItSItVI 1®fl1 n 'ifSwsI WH '5«f^ 
tfWi <IM 1 ciluft Il'?1 Bt*?! ’»1W fial5El 51lS ’Bt«11 WTO 

iMti fid n iiiitiiiii Min »M n IP? nwicm. 
HI HB» i^ci n I 

(*) CMlI *11^ llja? Clf»il n '51511 Mid iwn ®M- 



^ cTtSt*! »*• 

:«I CT c^ TttM ’ti. ’f^nni •ml ^|Baf- 

rtw ^1 'stTrt ’it'651 5icf, w CTlsnft- 

ficsm CT«(tw •init*t «ttc? I 

(1) 5It^t?t S’!?? »1’IM csfijltf?- 

•tt»w tm firai M*mn«(6c<w 

f%'w fiiim I •« f<nn ^jscwfl Wiii () 
^ ’Tta ?f».«i (i«'5 ma CT 'staia (««a ftin ctWR atfea 
^ ^tPic® nfca) 5r fs'sa ftsi jrsscaim 

ci*w f?c^ I 'Start *rt 'stf'5 «itt^ rntr® «t»itl6 
a«i6tam fe'sa ^rt's ca'rti f?w i 
(►) 'a’i5| ^ftwi aft* 

«Tarti i5‘'®a1^'5 ¥iirt’«ftrt aartt»i ftmi mtaw m flat »l 
<«al6 •at»aa a'fiic'5 •atca «tai alc»i caHrt'aPrt **t* mm's, 
ca’rtl ftca I 'a*rt *ic^ calatfaJi aft ca^ta'sftrt ^•ta '«TO« 
^tcar ^ftai ca'srt <«at atftca fa alc^a 'stata 'aft* "laj at. 
aia aiat alw atitaaftt ana atcat |(a ftai atai aflat, 
ftca I ajaa fta aaal Itcaa ana atftta aa? ataaa.aca. 
a^rti^ a?5caRi ftf«a oTrtl jat^i ftca i 

(») atitaafti atfta afaart •jcaS ft«ta atiawia 
(Division board) a^ a^ atfta aftca I atitaaftt 
atfta aftca aft «a aca artt aica atatcaa iaa ataa. 
ca'rti ftca i ataia •« ««aa *rt <aa aft ana ana- 
athaaft aftiw atatta cart aaa aa at ^itaatfa at aa ai. 
cart carttft Ptftat tfi^ata at art® at aa i <^n aica 



')88 


y*yy.r^y^ylyywyy ^y^y•yy' 

f'^a ^iWJi*! ac? I ^?3w 

'•^tft? afifc^ C’JTSI C>itsttfl9l : 8 !I 5I1 ?I cn ’it^'Tt^ 

1 {?C^ I 

(■>•) ’ftit’i'«f*r- c’il’rffit’f '«it?'5 

'?1 4*151 '5t5't51 5f? 1*1 ’!ItPlC«C 5 5C51 55 '5t5l 

5^C»1« 5 t« 551^51 »I^C5 51 I 5t« 5f5 51tT 'St51 

■5^»I C5t5tf95l 5? <S5fel 5»I l6l5 51 l 

(xi) C515 (a'fJitfs !?ci 5 ^ 51:5 455 C5t5 ctWIi sif/Ct-^- 
■'81C5 4f%5l C5^^C'®:5 «t51 C5'\5lfl*ft»!C55 «rt51 4f5'5 | ^ 
C5l5tf5C5> «t5t5 'S5 »t5f f5C»l5Tt51'«’»It5fi»5Ff^S|5tf« 
5151 C551 515 I C5 C5l5lf§ r50fil5'8H5 5C55 5tC^ (vSl®tC5 

• I 

4(%5l C5 r5*65 1 

(>5) 555 '»I5455^C5 51 51J?fa 5^C»t C5l5lf551 5»t 
■?i^l5 V9 ^ 511 :^ I 5|5» t,^l5 555 51«C5ll 51 *555 
<5t5 <*1145 f5’«l5 5r5 ^t^lCS 5C^ 55151 5^»I C5Vllfi51'551 
5"^ 3|><5 5lf55 5^51 '«'?515 4*15 '«rlf551 5Pri 5^^ 
C515C5' 51 51515 11115 Ml ^#5 ' ifl’tCl 

C5t5lfe5l '5W55 4^1 55 I 



c^^Xfw^ Map ate’® awl 

aafea ac^ 'e catatfaai aa a^c® a^-sra 

afira^itcaai olarffai ’aa 

Ptfi gfa ai ^taTf« afiala c^ii aca i atatana: ’afaa 

aa*(f«fl 'srca’Pta® ara wrtMt ^^traa aaja® ’atwaa 

aca ^ai aa’S^a a^^atf^ai ’atca i 

vatan ’STatf% ai aftata <8tata ^nta a^aPFat^rtaa- 

% — 

^ ?(Ft^'sf9lC’1> ^PlS 5KII R*B5 Wt|si«f« 

■OTt»itf 5 ?i itfinn ^^51 ^ Ji<ljPC 5 i (Stc^ 

■csil ^c? I ^tcf iif^ nf^si «ffcv «t?i ?^c»T 

' 5 t<ta ’tc« cjftsrtfssl ^fiirs w, 

w ’i«ij »nn oi^ «tw Jt^ wfecsw >r!ni 
<<(t»ii •ttcat w >111^ ?tfilc^ *!l 4^; si«pR. %f*ic<5« n; 

*ni nurl mi Cl w 1^3*1 m 
•cmit^' 3 t»i I w if? T&i «(i» f^* 

^ciiwi «tii Cl itw iw ciirt c?«m wti, i>tii 
«ii cilitfen icmi itci \ If. mifen in ifson 
intcft^ ifiw c?«ii 4 f 6 mi ^tw oflitfifm 1^ fSw 
Iff# mcWf* nw t¥i itti 1 



*it»R 

«n3iW5 «:*« csj^Jitfl'st<Fif% fiw '5«>»ni 4 ^? 

i^5t^? CTtJItf?? Iifsaii ^ttcs? ^TCT 

45151 fV C»IC<%W 5Iln 'l<I« ^WC<?5 CTr« CT^’ltflTl 
C5ll5Itf|? Si^sci* ^r«® csll SCHI 'Bt^tfa 

ti’H 5|'ft<rt?i §»mi «?^»W5i '»if^?j^ «t51 

I 

5I^1F5JC? fn^f»I^1 ^Jtf? 9^1 ’I'fsc^ 5|c*I ^t9t?I 
»tt9ta '5»!t1l 5Itft9 »tta 91 ’SIS WSI SntiftC5l9 »ttai 9lf9in 
■^tCTCT 5f (991 9tf«IC»I^ 99 I Death's head moth 

5I5»5I 9^1 ^r9C'5 #:»( «t?t9 9It9 49>iB S'xJ' 

«FT151 »tl9'*19' iStC9M ^9lif9l fvc® 99 I 4^»l (3^911191 

919 f^ 9t«t9t^ 9'f9C'® *ttfk9 #1^91 *111919 911 

5(55C* C9t»1'5t9 «IC9»f f99t9*l 9'f99t9 *19 C9t9 C9^^'9*t 
§9199 9*91 9t9 9l I 9|»C99 9^^ 'i-t9fC99 §f§r5 C^PlW 
®t9tC99 9tft9l C9'^C^ 99 49? 9tl59 ^CK ^9tt99 C9 9191 
9W C9^ ^^91 9tf99 9f9C« *1tfe»1 §91*99^9 9919 991^ 
®t9 I 9tta( C9t9'5l9l 99W 9191 ^\CS 91% 99 91, ^599 
991199 C9* 191 f991 «R1l9lC9 95191199 9191 f1?9 991 9l9 I 
91(aK99 %59 C919#|C&9 9lf5|9t<!t9 «K9n 19919*1991 
919 91 I §ai^t9 C9l95?lfe ^CS {91:91019 9*91 

•- A 

fftCB 9199 «19^ C9Wft9l ^1 *l1t9 911 «19^» 

C5i{9lf99 91^59 995^ »lll^ ^f9C91 99, 49? 995K99 «Cn 
C9 ^9<I91 tr? 99 W9l 9f9»19 99 « C9 9V9 

<^9 C5il9lf99 9191^1^5 9l>IC9^'«fJl 9*99^05 



(31^1% ^«1 ^T® C3|'m- 

^Ritr^ fV in «tiri 'iw^ cw’^Ji 
^tam ^tc^ ^\K\ ^^c»T »i^p fiiifei 
^tft^r cwi wi ciiVt¥tif^ i?l»cir 

ill ^Pifi (ti'^Ptc^ uii^ft ^tcir 

®t5iiin:^f ^t<il I «T»i 

^fii^n csr^i ^Wr® ^tcsh c^rtii^few 

ill ’’ITC^ I C^rl^tC^ Carbon bisulphideiJi^ C^tKl f?C*t 
Cilti|^fe'«f»f fiill Carbon bisulphide 

in 1IT5»1 C^fel ^ 

ii?r I 



«(i^<; csrtsrt%5ni 

5?fe «jtc5 1 »it<ft^«i ‘4til3i 

••extracted* I %nt^, <i|^«f^t^ ^T^af 

c^t^ cit^ 6’tc^ cajkrflR’tc^ c?'8iii i 

<ai)airft^1 ca[^ C'^t^'SpT Tfl(?1 *l?f afai^ 

Caft^t^Ffec^ >|tf%?n f^3R ’JF^I I c^ 

ar^*ft'8l1 *section* ^ *comb* ar^^TC^T I 

Section ^ Comb aj^ bsm apil »if^, ^t^«t caftartff^ 
*lfiRt*| <J7tfl»f nt'St^ ^filC^ *n mf«C»T Comb ai^ 

m 5ii I ^Wcsfir orw c^tflf mi Comb 
csfci ^Ti.'5^ I 

^firc^ ^^c»i cn 

aj^ aitm ’^l ^f¥c^ ^tc^ ?iT% C^Vltf® (?fR ^il m cn 
ctfl^R:^ l[^c^ I «tc^ f&^r ai^apa|C¥ ^ 

^tc^r mi m, mm mr i 



^f^'S cVlHn >•> 

<r* »rfw I TtfCT ^fjni 
(Sorpins Tl Soper-Chamber)^ I atuft fwi *ltl^^ 
« ?t5I1 «r» f? I '5WC’? (brood 

body ^1 hive chamber) | ’it'tW't'S; la^ ?t*ltac9 
a?; fjiirti ^Rffli »i«?i w sri I « 

ftsrftfs »itwi atit ^cu ca'tsns’l 'll 
«ttfipt»i ?it% ®»ic?r? Pnti •rt%^ i ca'itw fiR 

♦llf%C»I (R «t?l c«^, ^ caWfifiii 

’?)5 fifiys «(t!>ca I rIS fa«« >(15R 

«it?itn ma I ’it^c® atCR Tt^ sil utcai 

’itca ms R» catatflai «ata «nH an aw ^filrs 
aica ca^ 99 attna acai >aaf 5 at% ^vaa wiaF (Queen 
Excluder) aiPrc« as ( isa at s- etna ) 1 afs attics 
anas « 5iatas stftra as wi a^a ansesas acai 
st*l f^ataa wa strata? a^ta 1 a'tsa laaa sT% ^ftaa 
wicas ><iafica aaauPi calstta st*l t%a "JCaa aftca, aiai 
calatfscas scar a^a « ^tatsi laRsatftat afea 4 <t Sals 
^as fata afaa catalftsi an)|^ aw afsta 1 
ca naa ca)Bta a^ afS« an. faa<a afsta aSta 
caaSica anav afea atfts aftsi faWi ati n^ifSai fata 
as I fai aaa anac!*a faas eaS c^ataa^ atca «aa ataisi 
c^atflrs ats's atta 1 caS aaa calsta aSc® calatfiffaaca 
fa cafnta ataiSsi fist c^^l 5 taafiIca a^ aSt® atlas ast 
ats t ciilatH Pi#i aaa (Bee Escape) oS artj aatscS 






(ft® c^i^f I ^^1 ^^15 ^twi 
'«5ic^j Vi I si wtc^ 

4a?ii*{'3tc^ 'BiTc? c^ ^*15 c^'l^rfftiii '^nn fs^^ 

^c5? ^zm f^i #lC5?i w.tr^ c^ilsitfl^i ^ 

:s\z^ f^i ^11 

,c5rl*rl%i c^ i^i^ ^ti- 

^^1 -<^ Ptirtc^ ^CE?[ ^Tc^ ^t^l 

^Tsfl C^'lartr^^ll «HC? C»I^^tC5l I 

^I^fl^tc^ a ’1^15 ^tC5 f®^il f?ll1 ^1ft^1 

I ^tz^ 

^1. ^51 c^\^ c^ilTiffe sii I ^3? 

SIC^J 

^^z^ ^izm c^5tc^^ c*il3itf5'®ft c^t ^ift'^rt’t 

5f%?n ^u\ ^r*f 5faifli 5^1 f^5i (Trt^Tc^ r^i 

f^C^ I C3hT?t^«f®1 ’®Tt^ csil’ltfl^l c^c^ 

<71^ ^irsRi jiWto 

SI'SHI I 



’TS'TI 51^^ *lt»1^TtC5 '8WI 

■*I<I« ’ll. ^!b« sic? I J|<t (!i^*l 

n’ifl ^tPutct f^5ti '5t<i <?()Bt^ c?f5n:»i^ «ft5ii 
I si«|;’1tf%^1 Jir? CTlJItflfll (3rtBlW? CTttJ? 

5t^f% ,f??i ^ii <«r> ^'(Ji ^nc^tn 0fRic»i^ sitfsic's 
-'itfirc’i CT ’i'f%it9 t'lfa' w 'fltRstcs I 

=<P^5I CJftBtW »IW «r9 >lSi® Sts; 

♦t® 5,^^ra ®W ^fiir® Ml (?i M ctfCM 

<Shi®tc»i '^rtn W»i 5Htc® -•• f®rafi () '«ir«i» 
M c>i »i®»i cTCt ^»w Sts; *1? 

•!ni5» 4viS fesi *ttia flif5(c»i^ ®t?l »t® ?Nl stu i 
>iSf^ s[f^ ^ *tn:a ?it<(1 sitii ®wi <a^ ®t<i 'ettti® 
’[■•a MI ^iitfTOra issrtpot ®icf ^<1 ’Wt at»i •ttaft 

®tPCT 5l»t t trtu Sts?! %•« *f%« CT«fl ^ sw I 

^ ’W ac»r *iiafe Mt« fN»c*jsti i 

sis;?te® 'BW^siaawsfjjita® »«• <itc® >*• f»fai 

IP*- 

{) ^ «rc*r ?tt<d «t»i I 



frti ^tfs *15 

5iaR 5tra 5tfts w i ctIpic? >i?»i« 

C^5t^*5^C<5 n5I^5t5 m9 5tCa 5|5C55 #tCS (sWfS 
▼»I5|5 5f5 5t«l1 5t5 '5t51 5^»I <i 5^5 5WJ'Stt5 
’I5f»I CTiJftff 5tt CT'lSt^ %5 '515)^5 6f*ni1 f*WtCf 
C«rf5lC5l ®t5t5 *15 51*5 C^5t5>l5 ^(3 ill’fCl TORI 

f««5 *1^51 f!t?I1 jfi f^5l 05)5^55 C»tt55 Pt^sil 51 5t^f%- 
'®f»t t,f»i:5 I *W. B. 0* Cap 5[f9I5l5 |f5 *15*? 

VC55 I Binghanf jfii'S 515515 TOI5 (ft® 5? s» 

OTKft ) I 45 cwrei '81*1 ^ItJI-^l&l 51 5i8-5tSl sf5 5^»r9 
5f*IC5 I ffil *155 5C»I 5tfiK5 I fe5« 5lt»l ’8l5tCT5 5C5J 

455tf5 *1^51 C5'l5tC55 C5tt55 51551 51 5t5f5'9f»r 
^t5« 5l5C5 I ^55 C5't515l8c5 5l5 5« 5l5l 4»fe 51515 
^55 «»i1^5l 5151 Sf5« I 495tf5 Sf5 il«1 5^5151® «I55 
Sf55lf5 555 W»1 5*^5 ^t^»l ’S’StSI 51^{%«fil 5^1!^ 
5lf%C5 I C5l5tC55 ^|f5C^5 C9l5«f»I 4^515 5hC5 I 619f% 
*(f»I5l5 555 ff551Pl C5^6lt95 ^»lt55 5^ 61*1t|c« '5l5« 
9f55l ^rtw 5591C5 (SiBiC?* §55 *^1® Bl51§C51 

lf55lf5 5l^fe«fil5 IS9 'SBI f5#t5 55f5C5 C5FH:55 f§%5 5lt« 
51 I 4^«1t5 C5^Elr55 55W C91C55 Bl^fetlft 49iS 5lt*55 
'5fVlC5 ^tP|C51 519^«f»I 91®515 555 C5'P19|6C5F 

49jt C5*n^ 5RC5 5l5tt® BlTf§ C5l5lC« §55 51 
*tft5l 5tflC5 5151» *155 W 5^® §it^ 11^515 559 
ffillStT 91»fC? 5?5|t5 I 5f5 C^BlC95 C515 ?I5| Hr1 ^tlCT 





«W ?«ft»t cn |!% fim c»fl5tt« «»?«» 
»if^« >mt5i I 4t«c*t itf^’in ♦« fsi^*tTOnt 

fs'sir c^ ^51 ( comb cage) 'SWC^' 

?tf5iM I arts <a>('^ «wc=« 4^9 fftnl 

^C55 »Rt5J 'SCfCJffl CT'StV ’ll ItRC’l' 

^IB 5r»IC^ I 'CtfH *15 f5l5<*W|lB «I5W ntc» 

^5t^C5 ««5? 5551 <avf5C55 <315 5?^ 5tft5 

5^5tC5 <?rr5C5 W CTlSt^FlS 'J5t^«1 f5C5 I <11^3 
fifC»I '«I'15!?C55 cnlw 5^e f’l^d^'s 5^C5 I 4551 
5jtB 5C«fTC5 ^5t^C5 45? 55_5'T5'»C3 JflW 

5rt5t5 <355 ftC55 5tf^ 5?^ f5|5<5 5Fft5t5 3* CTt5t3lBC¥ 
3,51515 151*51 fifC5 I -5^ am ^CSt Pl3^*t55 C31t5 3515I- 
515 «151 5^»I «1C5 C5Vl3ft ^ifim 51^515 5315511 » 

CT^I’flBC® 33 51^51C3 31515^ 4.35 «55 5^13 53®t3 33 
C5rtC5 6151^3 5^5 fa35 3C5 I 3t5l5 35 f513ft3 5^, 
535 3f551 51*113 tlf^51 5tfilt5 (^51 (31^513® 353*115 
533PC5 5lf551 I 3553 C5'st3l8 5I(C3 fwcrl «ttfttC5 ( 
C5l5tlf551 C5^ 53 5ltB5l 51^51 *13^ C^5l3®t3 33 3f55t 
<ifC5l 5t3f3«PlC3^| 5f53M51^»rtr551 5tC31 C5t'«f»» 
f5l«05l^ C5 55_5lft5 35 i5tt3 fsiffra 555 5ft3 5lRC5 Sfl I 
C5t 6t3f33pl a3jf *ttca5 4*15 «<3lS T5 3153 f53t^ 
3t5l5 4*15 5lf*l51 ofltU 51 555 315515 5lf5rc5 4f1 5^C3 
f533 5i;_ *11351 5l4t5 I 313^*15 3531 5|5 3l5 *1113 35t 
355| irff 3f^ 3r55tW 51.5iaR 5^ 51C3 3151 5^ C3 





<>i^5tB'«fil JI«(^ ltR?l ^91 9^*1 wNft 9i5C# 
■HtStr® *)1in 919 I C9 9?J!9! C'l^'spl 9tft9 9^, 99 

W9t9, •*11 99 ^t9« ®t»l C9t*1 JI^BiaF C99t*I *tC9 CT^StV 
9tf99 »f99l 9|^A*rt*l 991 9^C9, *5«tl9 9tRc9 I ill^*t >9C99 
♦19 49 9f99l s|«taK’I9 99 C^5T9'«f»I9 9H, 1*I94l 991 919 I 
8199 9^l'!:99 C9l6t9«f9I 9f»l91 91.f99<‘1 9f991 1*199 

95j9C99 fa's? 91 9lf99l ftS9l«l 9tf9C9 9tf9C9 1 *(C9 f9<?t9 

95^9 9lC'5 C9'l6t9flf»( 9tf59 9f991 9?_ f99<*l 991 9^C»t 
f9^9 9S[»C99 C9't5f9'Sf»I <*199 9?i9C9 9lf9C91 4t9iC9 
♦199^ 995FC99 C9'lSt9’«f»t 9^; *19 159 ^9^9fl 9?; 

3PC99 f9®9 9tf9C9 I 99^C9:9 4199 9|3PC99 C9l5l9'®l% 99t- 
C9C99 9«l3fC9 9tf9t9 I 4^*1 9f9C*T 4KW9 955C-99 (sWfl- 
'9r»IC9 C99SI 49919 913 f99^ 991 9tc9 49? ai:99'« *1199 
IE^!:9 I 4|9C9 99 CHC99 9?aiC9 4|99 9^3!C99 C9^619'Bp1 
»!W1^91 9^t9 I 

91 ri|9<9 9ft9t9 C9t9 f9^tf9^ 9t»I 91^1 C9'l5t9 915® 

9f99l C9C9 §91 9§C® 91 f99<*l 991 §S® i 9l9t«C19 

99?C99 99^9 C99 ^9r9 **<19 9<19tl99 4tl9» *I<J9 91 

Plf<9 9rtl'?f*t®9t*l1 159 99 1 ®*I9 (?flBt9®f9 ^9tC99 

fet{99191C9 §9 9f9t9 « ■stt9H§91 f^9 I 9i:»I 9lft 49tS 
^ • 

Oi»4 ca%9 911:® * 1 ( 9 * 1 ® 9^C9 1 

ft9<9 91<T 9C99 f9®9 991 §fs® I 9199 9lf9t9 9f^. 
91? 91?9 9^® C9l9lfl91 •91(991 (^ 9(9t9 49? 915(9 
9firc9l 99W99 999 fC99 '9®t9 91 «lt9tt® 99®' C9% 



>«» 

si1 ^c« *ttcf, fri »pwi 

*i,*^>r ^!(6c5ifl »pn. 'stfrti «cstc^ ^tPtW 4| ji?;. gRj 
•nw I • 

fiiMi’icss cir«?i "iPnri ^tcsi ^ aii 

j||^ ’Jtrti •ti^C'5 ftcn aww Ji^ft 'st*! ^ 
aM ^1 ?fv»[W« I '5!ft« *1? '4fea^ 4ftcn. 4^ »IJI 
iinrs isst? ’FSI ’Ml >!tC’»C»f 4^5 Cl 4^ TO 



<»artf«’(Mf%‘9 arcTO ^51 c^frrei 4?^le ijisni 
ciw 4^fe fw TstN ^*w «{« nftsi TO 

^ t^c*i cn^ ^nlS T51 ^cw 4v ct TOt« 

^r® csii TO I 4^»f Pifffl TO 4^ 

CTtTO c>itfif ^fir ^ TO «tTl ?tc»i (3iteTO® 
c^TO cwTO cf 1^ flw 






^nr, pPl C^ fTi?! C^im ( centre of 

revolution ) 

1511 Sli I TfCSl^ ^Ifer ^^C»T C5?r5tTft^ (71^ 

fC^ CW (centre of revolution) 

I vii^ ftlCS? ’tS« I 

’Ttw ^ift’I »»1, (Tlfe fin 

nR59t3lT9 C&it ^C9 I 9^91 

‘'^n, 5 i 4 9^91 9t9 I ^W9C99 C9\6tC9P 

C9 ^91 ^991 SfB^ 51Cf I ^C9 99^T 9t%9 f%9 

ntf^9t9 Cnti99 *^^19 ^9 C9»t9 9^^919 

Scnis ihRn 9'r9c« nt9i 9t91 n9^9?tcn ^un 99 995 nf9- 

9tc^ «tn I C99n 99 ^ 9:99 C9t?t¥ 991 ^ 

^ftC9 I 



c’i'<s(tft ’(iRw njil's’i *ifir8 ft 
>It^5l q,?5i f^tfM >I?«ti1 

>«=? ^t'stft? c»i^«» (pilstiftcwa St 

<flc^Ht ^1 ^f?ii wt5t»f w JisOTs »it«atJt« I w 
c'fi’fiflm ’ti^Pi nfii'^ift CT »Iot •tt’ic’Tfl 

iw ui? ’FW «t?i wi ^r5»ii *tt»it^ 

«t» C»I ft^W CTt^tff »tt»t»W 

»ltc« CTfltfeW Ftlpa* •ifitejT’t « "ffiB* 

i^t»i3i|w *tfli5jm vft’it* ’FfM "etfl <rt!i1 'ctw. 
fri CT ’^wtwti ftpw f%| «T5ti sit^ I ^(ijrai 

^IM FTOW Jrt« I c>i«f«T :— 

(>) ’ll r*<Nc« CTlmfitn I 

(t) fR *ttl^^ ^ aft» iatflflwti ^fint 

ftPt^W «w c^tm I 

(e) ^?6C*?I f««« *rtjt« Vl.Wt5C»H ^t»fl I 
<») I 

<c) ^t«t« 3(1 ftfi^’v*t I 



•> t b- '9 

’1‘ppc’ra «W ^*(^1 ^ttJ f««?i '9pw 

5tc»l CT 'SWt’F »lf««jW ^flsl ^itrs h?t’ 

cn >iRr5 I cn^«ra Ji^jw 

>i«|^i:? ^it^lc^ bttrsi c’l'^st’P bitcv-Jitttra 
?tT% f^si »it%'8 »)tc^ « (sktriil « 515^ »i«l'» 
^f^C® »ltRI—5W Cfbtl •it <9^ I «l^ =?t?IC*l C’rtBt^'ef** 
?fC5 Jitc^ ’itc’ir 51?^ Tfsnl 5i5»ui? 

bltpl 9%! ?ItP(t'5 I 911 «fl'?tl^t® 99 fejt® «»l1 
w 31^^ ^5tc® 5 tvrt bitw c»i •ftra ?fl I ^ 
5159^5 flora 9^9 atftfl fftfl fj9=i ^Ric^cs 
.Cfffcra ’It'Qfl ftf '5lf1 f^C«l fJpFCT fWUS W9 ftf; Wt59 
ff 'fftftf flffl 951 ifii9 I C5l)6t9'flf»I5 S*ra 9!i®1 5(1 9f55l 
fWw I ^91^1 fpitfs »ttt5 c»!t *9 fieaf! ^tfirsjfst 

9fii5T5 fi^cfs ftPi csitBt9 5t<fl ff I ^5106 f^aralSf 

f99C5 ff 511 ^1 ^f1 ^99 f^ 511 I 

5(|59 »tfii9Tt«t '^Rlftf 9fC9 ft’lc^ ftsN 9*rC95 f*t9t5f 
»I»619W flfl §f59 45? 5«|5( C5l6t9«fil 9 

5t5rtr5 5^1 5tf c»i9pre9 5«i»t55 ’twit’t 

55t^ 9tf^ Rsfl 9»K95 5^5 StffH 9tftW5 *rl5fC# 
5tft C^5t9 'WltOt 5t51 ^9 » fff C!ftet9«fSl ftsTtf *lf5^< 
?5 9tf1 C59f»r 99 49 5|aR5 5tf1 ®f69.t 
4t 555 5Sj»5i5 551 55,9V5:«|9 f55 995, 5ft9l 95t 
4f69—45? fft (lifter *tT«5l 5t5 C5 «t5tf|5l 51% C9l5 
f*l5ft5 9fill9 9t59 '9ft5t(:9 9lfl 5^ C5 C9l55^lt9 



’tfrojt'SI pHt?l*l ’ttfli ^51 ^51 *11 ’ll '?hr 

-Slttl *11 «ttf»C»I ’IMRI‘1’5: ’5t*t sift^ ’^Tfiiiri 

*i^*r nfirejt’l ’Fen *ii i *tcw *I1 *ltf^ci c’f'l*ri%l’9- 

*i5jF*f ^c? *n I '5c^ tf^c«n w 

?tfl1 «ttW ®’*i:t 51^ C?t^ «Rtn f^CMl *111 

?1%C^ *l?apCJl? •1'61'rc’t Put*! 

’rfil5i litfilw Piw ^»rc’»9 «iiw sl^t 

CTiJiifl *tiftc»i c*i1*[tf|?ii *i55f*t *tf?f'5ji*r *iifl *il ( 

C*I C’?t*l ^»111l *IC^8 *1*15 CT«I1 Piute? c*r 

C5it*rtflC?5 »lf5«It*l 5? ^5l 515 *i1 I W 

5f55l 4lt? ’5f% nws I 

5«I6* ’ifirsjt’l ^f«l5 51^ C5 5tC5 '«tt55l 55 <fl5r 

ff « 515 *H5f5 51C5, 'St5 <15 5tC55 5t5115tf% 

<St 5tC55 C55 5i{»5 f5t55«tC5 5C5 t 

5«|;^ff5 5f^Jt5 5fil5t5 CTt5Tf?51 5t%CTl5 f*l5ft5 5filW 
'«rt5« 5C5 '551 «It5lt»l5 "q^TI 5^ 55 W jrtC*rtT 
55i '5t5t5l 5H»5 •'R’Sltfl ^5 t •J'rt >55^ 

5^ *(t^ 5{4jtc*ircv C551 >*fel lire tSt? *It5J 5lf|5 W 
45? 5tl #1C55 *lft55 ?< I 5^W5 nfS'SK^ 5f55l5' 

^Cfxa 05151^51 W 1?5W ?|re 5ir55 55 ’555 '5t5t5f 

^retrerei'stre ifscaBi f*wfr8 5tftftc5 45| *155 5t%» 

PffSfre 5I5F 5*t 55 I Wt5t5 55 4 I 5tt5ft f%5fe5#’ 
Cfl5 5tC5[5 lire 51 tTfilre 5(551 C5?tre 5111 rei5 4K511 



>*• « 'Sfffit •tl»R 

I w w CTlJftftsi si^aF^ *i|^»t ^fihn c^5| 
■arcv? *»H !ii I '5<R ’qfff 'st^tcira ^t’ftc^ 

f?8l 8W west 8r8 '5t?1 8tc»I 'SW?! 

CTfs? (Hi' ^C»I ^TWtI icn I 'i|^*f 4^8ts f 
8pIC»I^ 'St^tm 8f8ra f8»W 8I81 SfB'S *18, 8118*1 
8tf88l i<®tC8 '5t8t8l C8'it'f8 8tC^ 81, 48? 4^818 
C8C8 *Jfl8t8 «t81W8 881 '888J8 88 I ^l^iS 8^8 
8tC8 ^5181 8^C8 ^81 *11881 85Bi:» CI>t8t8 88» I 485| 
•8858*C8 <51818 «*I18 8li8»I8' 8lc'5 481 '5f'’‘81 818l» 
•C8»I1^ 8f8t8 I <51818 *18 C8 'StC»t 8l8 8f88lC8 <?l1l5 
,811851 85BC8>8 <5188 *1^81 PiBl ^8l8 8^C8 488'9 

■8181 8l»tC<?8 §*18 8lf^1 C8I*R:8 I 888 8llC8 8lf881 »l^51 
'5181C8 8?;5C8' ^81^C85 k.’Sm: 8f8C8 81, 8l88 C8 <881818 
'<51*181:8 I 81% 48818 858:8 C8't8lf|8l ’>118 

'C88 C88l:8 5 ( 8:5 <881 8f5:8 81 | <518151 88:»I 85»W 
•<*l:8»t 8(8818 *18 85^8815 48® 8l8l88 Tf:8 8ir8:8 48? 

8f8 51:88 *t!888j58 ’UStB 8181 8t8 <5181 8^:»I 
■C8)8lf581 %8^ C88l:8 C^5t8 i«5t8 8fi(P5 '8l8» 8(8:81 
^t8ft 8(8 488 :8t8 ^tPI 8:8 1:8818 8lr5 <81818 8:8« 
<5181:88 8»|5:*8 ^8% <8181 818 81 8588 4 8 8181 8l 8f»IW 
•I5t8lf?8i:8 8ttf^ fwSB !(81^ *1181 8181 51818 
4:8 5l8tf88t8 *pi %niOI 8ipK8 4(^8 88(8 8(8 I 
C8l8m8 ^ft:8 8lni 81 8f»i:8 C8181 81 818 <5181 8^08 
■^181018 %*tOI 48 8l8l^ 81 8lPr C8tet8 8fite»1 <518181 



»ifr5iN 

gtW^ ^ 2fc^ i ^Wsi 

c^*tsn «oN ^iTf^i ^sr^ 5tcv «rw ^rf^=«r I 

>i^53F (?f^-'^t^ ^1^1 

^t% '^M^ ^5WC^ <fRl^ 

Mt5t? ^Ri^i s[^!?ciRr nt^?f i 

^f^9T ats(r%t^ <2fw 1 

^^5caF 5t=ll ^t<l1 '^Tt^ ^^1 

c^'htfel 'SIT^ ^ifif^jt^T srI I 

iit% ^c»i9 c^\*ii%i iit% 

I 3rrit3i'«p!r5 ^ c?'evi 

•^tw ’ifirsiT’t ^Riw 5?11 

oq <t^i5 ^v\ »R^»[ ^T>\U 

Cqt^t# 3W5»f 5^fi c^t«rw 5 fr« spirit 

level ^t»T I "Stfl =11 fsm 

TtitOT sn ^*1 c^iWtf^^i 

^5trfc«r^ CTfc^ra c*ryr»T’«ft a^tf^ S’f 

^^1 bsm c»i ^5;3«ife 6 ?f ^ ^ii 

'<n=v« 

^ <«lf^ (TlWfwf^C^ ^ ail^tec'B 

^tc»r Tr?r w w <2Wcar 

»itirc3ii IHf ^ftifi iitPio5 

I ^ ^Wotfe^ ^ 



frs »iwi ^Tm '«cat ^^6 
»ft*f1 fif«1 5tpF?1 ftn I oit 

=5T^t^l •ffjfi cm'¥l ^1 ^ 

fff?r1 Tm 3l^5C‘^^ ft^l5 0C^»f 

5Ffii« I 5ii ^t?t^i ^t^c»r?r Pi'!fr*t ^firai 

v6’«rt5 w Pfi! c^iktflfw’rc^ 

«ftw f?c^-5 ^KI 

^'S «lt^« ^t?F 5|p3|r 

^ifil'^Jt^t I after swarms '^i casts 

,-^cn I mn W^ ’f?i ft^ir 

I «lt^n»f?J ^^^1 5R1 c^ c^ta 

fff^ ^G^l ^^51 5I5?Jt5?t jf«1 «W5l 

Sf*® C^T»I mj f^l**?*! C^t^tC*! ^1 I ®tl^tc«f?l 

c^ «(fc^ cn^ 5^1 lit ^t% 

«2t«r^ ^9!t^«Ti:^ I t\rm 

aj^BSi ^f^®TT’f =?^1 ^r^aFCai^ n 8 ’ITilC^^ I 

I 0^1^ ^cHfi?9 3?5Fcap 
^3131^9! i 

'^\ ^u c^ 

c=i*t^fe ^ srr^ c»i^6 ^T& 

^fft^l ^l|5C¥f ®t? 9!^C^ ! 

.1^14[T® I aPi® CJiktfl?! ^ff 5^5^^ 



«t?i ?^cn 'st^tsi ?rtik^ ^ *i^»i ?(ti^c»i’t «n;»i =ffsc« 

fji^T?‘i I cjft’itli?! ’ift Ppimi *rt ▼« »t?t ’«i* 

\ 

>j^9T f^?l ^filC=T I ’R? CWtfe ^^5C1FvS 

I ^trfj ^t<n ^t^C»T 

"piping" ‘I’Jf I C’f^m 
?It?t 5tm?lt« vi)^ “piping" OT I ^ 

r55^ I 

i^?f pipings*)?! 

^tPlC'^ «itC5F «t^[1 

^V5l?l iV*T^ ^1tc?l I ^“IW 

<1^ C3(Wfe?^ H1 «t^3|* 

m?! c^t'i ^^i:'« ?it?t 29ft‘-«F c3it^tf|?(i 

?i^5C3p^ firc^ I ^ ^i*?t 

'« ^wcsnr src^ i 

^TC^I apl^ C3l^5ltff?It'« >it^Nl ^‘C^ I 

zsiT^ ^t?i 

^t?hi ^t^i c?5 I ^5ij ^ih 5T^t ^cw 5?i r 

c>l ^tC15 ^ t^ ^fc( ^CE? If^5t 

^l^r I csil^iTfl^l, *p:w 5?t^ cifpfn, 'Bifif’f 'Biatn^ 

f '5^5? ?t*TtC^ vft 
’ift ^^cJi 1 ^t^f 

csicM c5Tc^ 



^ ^ 4> W ^ * • . t r\.^ t r\t ^ T r t • /-./.‘^ ^ ^ r ^ 

fir ^ii I ?i«^^1ir ^t^ri ^tfel r 
'5t=rtf ^c«n viif t5 ^lfec»t^ 5r:»i i 



^*rrra c»h*rtfi« ?f% 

5ii*tc=T?( ^ ’fc? ’ll ^t>dTi ’!«p •tfirati >«? I 

ftc’ll « C^\*t5I ftsil <11^? ftw «f®WS1 !I1 *ttf%c»t 
in^ra I »it«(W«: sii^r ’^Wfs 

wt’F'11’1 st?ii ’**tc^)i mfti! I ctW% ’t't? ?f^ 

?lc»i 5^is ®*rn "si^w *tt?i ’im i (>) c’h’rtftsi 

’I’i’I ’«*tT 519^ ’tfil'SJt’t ’TOI '8<ti! 'SlfTf^^Ki? «(I^ 

3i9j»Pt ^«tr® ^ >al f^’n *(c^ 1 

nsitW’U ’ifiral (S’? JiJiJW 5tfi(C»T >»^I8 ’VtWfl 

5^16 ’ll®?! I qj55t 

"Stsl ’I95OT5 '8t%1 

C’f'Qll ®Tn ; 51C5^ ^ TT^t '•fit ifl’fls 9t^t« «ro «TMf1 
’fftw c’Ts «rf^t9 «*t9F ttfiral ^ff?l Miot l 
c’rmtjf®! 'stfVm *rj '»fi? c’ffl’t ^*11111 vt?*) «ttc^ ’ll I 
«’|:i ’I’ll ’I’lm ^51 15^91 *l?t’5a 5I9#9lSC« 

«iT9t9 jR’iji gf^ >(>^jre 

njlt^ gilt ^919 g-«!t ^ftll 9rtl 'Itw 9f991 '59T9 
CTkrfei >11911 gf% ’ffe's 9tftc91 4Nc»r (*twi9 
^Itt’Rt >I>ra 9fll91 C>ft>ftft9 >11911 gf% 991 919 I 



• * t ^ ^ /.- * ‘ f / r r , r ^ ^ * * 

(^) c^iW% ^‘Tc^fl c^t5( 

<iftc^ 5(1, ^tRral CTt^itflTl 3i^ap3i ^firsjt'ST 

<?f^i ^t5 (^<^<5. 

m) ), f f«3i 

I f^C5T ^^5? 9]^ CSfjh 51^ 

^1 ^5(1 ^^5f ^t% 

ft5(^ 3(<fTtc^ ^5^ 5 j^7fc 5[ 5t^ ^rsfS ^titc’i 

^finl 'sitRf ( parent colony stock ) 

?11% I 

’^tc*! ^ ^tRc^ 

I 

c«iWf^'«t% ^51 si^apcsi iii^ft fw^i ^tf5^l 
c^f^c^ I ^«(5( n:;'j(T^5( ^tPfc»i 

^5( I 

Cf\t ■^tpCT'« 5f%n I 3|^3FC^ 

STI ^tc^ CW^t I 3(^3FC^ 

c^i^tff^1 «tfl w 

n?rT^ 5(53Pcsi^^^t^T 3c^ 5f^ i 

I <irr?(vQ <1t'S?1 I 

3(W ^i?® nft^ ‘^' 'Q •^’ 3^^ ^ >8 51^ ^ 



t va’fSt JI»[K^ CTt»ITfl nj^si '®tf 1 

«(tf» '«itf? 

CEI 

hiv ^5?* 

aj^lpsi vi)^Bt •!• 

I f^Ci C?^tST 

1 


tpt^5T ai^3PCai 






^'’51 



Vt? 


'SItft !V*t^ 


^ sit ^ sit 9 


'Sitr? C^ caiWr^'^Pl 51^4 ^OTC‘l 

'«ltf’ICi?l ‘^’ csi^^i 

cai^tfe«f»I Mm ilt 

I <4^ ^tff ^*tc^ SltJf ‘fl^t ^tfjc^ 

CaiYaiTfiF^I *lll| j 

s^1 ^f^f'j sift’® ’»l^ 

I ^aitCifiJ C?C"r a|^^:q'flfil 

csftsiifeii Vt^ trftsi 




« '5'W^ 

f ^ * .• jr 0 ‘> ^ *" ^jr>, ^-yr ^ ^y-\^ V, xrw r\ .■ v/^«* 1 r'^Ny V/"^/ryj-'^VV^ -»• 

^51 m I 

4^af d|3p5i ^i^5cii» r^c^fn I 

^^C»T 3I^5f 5^f5c^ ^tcn mc»r I 

cwf’^ic'^ iW’tc^ ^t»T cO?n 

f^^ii i 

'ill I -^C^ 

C^ntf^*fe fifW m aitai 

I C5|% ftC^T 

^tc^ I 9 i^59p, c^t^i c^’itfsii:'^^ 

cw«5i ^t?i I 

^iitc3( ^?»Ttf ^Tm ^n ^i^i-si^ 

wi vi)^i5 f*f«i W’sr'^Tf^c^i 

?[^t5 a ’?w 

'5t^^ I C^ 

5»tftc? r^9! wt^l vil$ 3{^3FC^l I 

3ic<(f c3i)?itfl^i ^t3i vii^k^ ^w 

^fif ^C^'*»'1f ^ '3t»T '« ^?l 

<(%i ^i5t^ 3i^3i!i:^r5 (TiVnf5- 

d5?Fo5 ^PfC® I 

?lt^f I 

ni^ ^t5 ii^ c»i 

ntHrmPf I fti ^irtf^’Tc^ ^8 sfc^ ^ 

#tc6^ sn, ^T1l*l 



ft'fijiil ’crtftc’® ^tffiic^ 5i1 I iiil T^^^ 5(1 

^C5T ^W=f JI3I^ air*’JJS' mu a^T< 

I 

ftft?! ^zm nu w ceil apfirc^ fVig 

c^’i ^t^l caiWrw ^l^tc*fi 

«rf«i *ic?i 'sit^ ^t^t'-sn ^fii^tir 

5111 c^i'tartr^^i ^9 ^*iz9 

\W Kt^u <5fapTH «lg^ W1 15 

it'<5l I 

ar«(5T ^C^iap C^'l*ltf5 STI^ 'ajc^^C*! JqjV «(t!:^ 'S ‘2lJ'?l 

’iRric'I ultc’? iii^fsfsr 

^?Ji I 



W fesi 0^'< »lf^ 5fJI 

"^t?i I c>\^ ^t^fc*!, ^r?[ 3if5?ii c^z9\ ^t^c't, 

?;l*it arr^j-^F s^l 

f?i I 

'«i3rtsr • ^c?irat^^ csiWft 

«* ^ 

C^n f^ai 07\^ I 

^tf^cis I 's ^t?:5if^5istc^ C3i)5rtf^ 

^1m) I c^'k CsftajTf^ ap^ ar^^C^ 

ar;® ’^ttC^ I 

^taitCW^ C^rC-f^ Caftartf^ C^*f f^aj 

'sifaitCtni CWCi^ Caitajtfl^l 

3[pR ^Rl’sn 5f^^1 Otic'S ai^apsi ^STt-^t 

<2tf^ 

^^arc? a[^3PCar ?lt^ I <2tf5 a^^ af!5lC^^ 

aW^Car^ ^fm 

Cait-nta^ aicar® ^91W ^lCar?Ffel ^^1 

( K^IZ^ ai^(»OT 5jrrci^j?I c^tsi ’ETC^ I 

C«fC»t ai^jpcai ^t^T ^^^Z^ pTlPfPC'S 



1 ^ mc^ ^Vs 

c^3p?ftft iiif«j9i 5it»i ^wz^Ji CTCM n? 

I n*6tltc^ q^StC^F^ 

^t^l fi?^T■ti^ 5 fji^ f^fin ^fw ^t«ltc^ ^ w 

C-lW^^f^C® (CW^T m) 

) afsi^ fs^ ^ti^i ^sr? 

C^t r^5l ^^z^ W*Bt^C^ I ’Tt^ 

^t^r<F 3[^1F3I I 

^tC81 f^il ^1 ^tU- 

C^lt^ ^tC5 ^'\ I ^fjf ^T91 ^tc^ !>^C9T 

^t5t?:5f^ c'<Pti:'^?i 6^- ^cs -^PTfi^ii c^f^c'® 

I Of^ ^TT»! j^^z^ I C=l\31tf^3^1 

v!ii >i’^sf f®si ^1 

^Ti^tc-g CJlI^rtft «lftrc^ I ^r«f Sl^^cai 

fel ^1 l^tca^ ^%z^ 

Jiwr® f^=( ^1 Cariet^F 'artfsi^l ai^5Cap 

0«FtC?I I aif^ C^t-I 

5|^5C3F ^T%^taT «rtc^ '^W'Q ^ a|^5C'3p5^ vil^ 

cafl5tc=f Rc'® ntfl1 I W ?lt‘Tt^ 

S\r ^c^l I ^w 

5R1 aft^ CaiWf|?l1 0\i wn \ viiajs?'^ Of^\ 

PmTC5 «’»' ’tc? a^scap^ 

caiWfW5l ^%tC5 1 ^ ^a|»irt? ?ltnt- 



f 






^^(5 flt^i a 'Jttftcsr 

cVt»(»T«f^ =^1f ^1^*1 ^t^l 

5153PC^[ <3^!; C’h'sitr^ s»1 ^tf^csi ?rf‘?l^ Plft'®' 

I *l^5C2P^ ^l^5C3P^ caitsftft'oft^ 

I ^fw 151^ ^T'em 

w»l «]T5t^ »ltictc^l Sl^scap ^T^1 

I ^1 c*fftc^ CSlWtffe^t 

<l5tt5 31 ^tN 91^111 fsis? I 



orw «rcwc“i m»T « 

iii^t ?V*t^ 'Q ffai ^Z^^ ’l?«5t^ ^ftc'3 

disi; lU^F TtC^ ^tC’5 1J^C»T 

Csi^sitf^fif’fC^ 3ltC^ nWC^ *1^51 f^C»T^?I 3ItC^ 

'«jw^ ^ I t^z^ ¥»[ ®t»!^ ^?r, 

»Taji Vt^ft c^M »Tc^w « 

^tc^ I ^tlfT?!! 

3TC^C«f <1tC^ I ^ ai^iaR’^F 

^ I C^ta? ^tCs^ a?^53F v\k^) 

^^c»i 's trcf^ ^n:;^ »Tft^ aiTfii^i c^n ^f?^i 

^V ^t^C*rHl^ C^ta? SntC5 aif ^flu «t^TC^, 

I ^Z^ a(f^ PlCHn^ aC»T Tl wtiftw TtaiT«fw 
59«firc^ ^'©I ftca^ Siai*l?FT«^tai 

^T15»!tP»T^ nfwl »T^ arf'SUl I 

5t^ cartT^i vmPiPti »refli i ^ 

^rai ftar«f»! «rf% ^us awfe ^%l i 

♦nr«J>8 «5r mc»i ^fs ^t?3Ri I 

IfW feft^ 



^18 'Q 

•jf 7\^^ C3i9f% 5^1 ^t?1 ^ I 

^litmc^'lst^'isfaic^ ^t^1 ^^19\ c^m 

f?^t? I srf»!’fffhi 

^^1*1 'Stc^ ^t?tci5 'StirtCW^ 

^<fT?i flfsi ^11 <ic^ I c^aiTffe?ii 

'St^tfif’tc^ ^«l«l ^tc^ I 5ai«t nr^cis l[^C5T 

^f^JI 31^5® C^tfe 

^fij^l Ull^ ^tc^ I ^55513 ^T.^ C^^%5T '®tJ^1- 

3i^,uic^j 

I ^iicas ^ sic^ I 

< c?rtmf^"csf?i ^fsf it c^l’Jit'® 

'5t^1 itc^T ^t1tc«f5 <3L^^tC-T 
’«(tf>t^t^ I ^Pf ^C'^ 

^Ti^tCOf? C^N1'« ^?I1 5? ^tt^tCJf^ 31^3^51 ?tc'® 

W ’Ic^ m ♦lt'«?lts^ 

=^1 'BfSf c^tii 

5?t<{i ^trtT U^\^ 

'$T5tOT fic-l’T ^filSl f^f|V«l ^f?lC15 

^1^] itw fif!:5R1 ^tw c^ itc^I ’tc^ W«? ^^=1 

^Tfiic^t 'iiNn ^fiic«! C^'^siTfl ^1?lt^t^' 

^fiw ?jTftr5 t«ii m 

ltc5 8t^t^(Tai Cf[\m 5!1 I ajtai' 

’fci^ tft> Phi ^5titii pFfirai ^i»r 





mm ^ ^ m \ 

^tc^ r*rc5F 3Fc?r^5it?i 

f^c“W ^ftfll '^t’scwMfe mH ^fii?i 

5»i!f I mm ^ ?c^ 

m ^rfP® 6tf^flrc^^ m 

^Q jfJFf! cff^T 5l|yt ar^C^F fVf^l mm I ^tiftf •t’ST 

PtC^F C»ltvl ’Sit?! 'S *tc?r ^C?l f’Fr?!^!?! 

>!3I?r ^TFtCW?! ^l^ossai ^?! K9 JJl I 

aj^spcai?! ^t?i ^m?ii u5^ 'sri:’! •I'^r ’Ffim 

c^ 3;^3F?ffi vii^f^ 3itai »i?!ttc»T «!t?i ^t^t?!l c^twi ^t^t*f 
^ta sitftc^ =111 «fii«f5f cwc=i ^t?r 

C>(^ ^c?l^ ^tF'T^I =ltCS! til^? nc?! ^CW 

fsplfll ^3TC^n m^lBpTii f^C? 


^Z^ I 



5 W 

«ic« ^5 c»it^^ rs?«» 51^ ^wc^ 
05^ ’’itK I 

CTtafTfl ^f*f <(?l *«lt11 

^\^\ i^zv\ ^im a\ ^*(1 ^mz^i 

CW I ^Z^Z^ «r5 cai^^irf^ 

5C9T I ^l^ltcw^ <M^ 

I c»i?'B}3 ^Tf.n^ 

'=it^'® ^t9T I c’fl^itfl ^nz^^ cnfi 
^1 c^*T, a^tc5^ c>i^tc5T ^tPiin r^ =^tfNf 

^1 ai^iR 

•T'Q?l1 ’*l'g® I 5N ^c?f, ^81 ^1 ^■l 5fC?f, 

^’w, 5.^ ^wjtr<f »i9 *t^ nt»i!i wnw ^mn >ift« 
c^mf? *it»isi ^j^i c^*i ‘«it*t ^irt’ I ’iwcf? c»Mi 
«ift<itftw ^fSffli ^i«f ^?) ^1 c»Mi ^mi, 
stsnfl, <<fiift?lfiit <si^ 'sttttini «tt^ crt^tf? *t1»H «^IS 
’K't? ^rtj mat I !ftt»m:’«t’8 CT)3l11| »tt»|S| ^fit'5 *ttPH 
<Wn 'siw’? JPH «HM1 •Dwftt’Rt "WW ’flrtj «(R^^ 





c’it’rrff >1' 

1^ »- s.^'« «*^'\*^ '“x^x^wr <»>.^^.^xy*w> K Wx/ ^'h^V 

C*f« I ^pTltCf^ “The bee 

business is a business of details" i 

nii’jj'si, « 55<rPf3i (TiWfs- 

*ii*ic^?i '3*1 ^fiw ’tm fs I cn ’tf? 

619 ^191 9^C91 

^t9lc^ f^#C9 f^«f ^^91 

C9 C9^t9 9T991 9T9 I 'srtcafft^? ftVtC’tl 

W9 C9l9tf5 ’It'fsi <21919 

9t^t9 ^ $19 »Tt^W9 f9^t$ f5»T I ^9Tp1 'tl 

^19 t21g9 <ir99tC«t 9^ ♦ItI'® I f99f99tfec'® «ii95«f9 ^t9t9 

9^ C9T95tC99 9TC99 ^*19 C9l9tf^ *lt*l9 C9 ^91?:^ 

C9^ 9t^31J 9Tt<3 I C9^ 999^!?|C^ ‘il9'«?9 

tflll va9<»f« 9ft^ 9Tf9^, ^51919 C9>9lft9l 999 'S ftPlPlPr 
9?! m9 9^91 <2119 9 $ 91^»1 99 9tc^ 9^9^319 ^r9^ I 

C9t9^f9 "*t9T9 ^9 99^ 9M9 9f99l 9*1^1 9f(99l9 9l^, 

9^9C9 ^C9^9t9 9101 9'tC^r 91^?^ ^tfVc9^ 9C9fe 99— 
9^ 9t2lC99 9I^C^ i99t ^9l9 ^ 9C9 I <211% 

9^99 9f3R93pT 91^5 99^9 «ft9 99 91. ’919*1 09*19 C9*19 
9999 9?9tdt9 '6 9«9 ft9 99 <99? C9t9lf|9l 9]Tf9 W1 53? 
9C« 9191 919 I 

0)1 99F5 9*19C9 ?lC9 ?|C9 9)991 ’8ll9W 

9F9t^ 95t5—f9t«l9V: «IC691 ^tC91 C9t9 %iv\ 

ft9l5 9^ 51^1 ^W9, 95191 ^95 9^1'® 991 919 91, t9^94jg, 

.4 ' ^ 'V‘ ^ 

>9 







« '5t5t3 *I1»R 

^ I.t , • ^ ^ M •' ^'*0 ^ ^ ^ ^ ^ ^ t* j' •■ i x\-t r' 

^tRffll c*i^ I 

f^ciy UtVs 5t^?I »!tWJ ^f3j^ 

5i^5i:ip?i m^\ ^t5} 

«t81 I 

^'? ’11’j^ii 

vfi^j JiVs ^3I?l IST^tC^ C^ 

^1^1 '’M^t?l wt^il '»it5|’5!J1f I '« 

I C^'ti^ «2l-?t?l §3151^ C^l^^Iffl 

»ift« P[*r ^11 c^ C5i'l3?t%sf^ 

ftc^ C51C^^ 'SIU^ 'Stc?? 

^fiiC'-s I <2fr® ’icjf »fr«, '5i5t*i^*i 

5ii»n 

'5^1 r^ 5^91^1 C’fT'^sitffT C^hsilfe ^tC<T 

«(TC*f) 1>':«T I 

■sia »i;'«ii<» 5i5ai!»i ^t«li^ ^f?f ^t<l ^^c»i r«»f 

?»I C’lVltff *n»IC!I5 CTt’TI C>I ^It«t1 

^T^, »t«*l »rt?t5 '«W^1 5t«t?t c»lfc»tif?( ill ^^C*! 

'•Sf^’f jjijiR ifti I tc5tnitc*t « '*iic>rft»rt 

«iCTw >nni JtKji* *ti<i I C5t6 

^t’lW «ttw «W« c^t? f^s ftw ^95» ^t^^ 

5|Mtsl ’ift ai *tic» ®tf1 ?tc? rrtlc^ 3tl5» 

«{»ic»i'a K*ii 3i|j ^mt*ra TO 

«P5 ai^*, 4t ^ f^si :|Ttt*I?I f»5a ist^rsl Sf^r «RJIW5 ^*tl^% 



OTlsTtfl •«»« 

• 0~»f K. ^ ^ ^ S \ m f r r \, , * \ t f - ^ X~ ^ •%.' ^ -W > * » *1 • »»' •« -\^ * Jf f»t-*\a" ^ ^4* 

f*i ^rc^pt*! »ni i I? cjft^itfs •fT*i5i 

■j*! m vtat 

» 

ai|5J» wfr^ I CTl^rTfl^j ^tcf w 

c'f'^'l '95^1 5^1 I C^ 

Jivff c*f^l '?|3R1 

^ f^l ?»3j ♦it^c»i'8 

^!P I C^l5rff|<1f^^'6 

^^51F »Tt® I 

1?^C»T mfsife ^tffe^l 

f^C^ I ^fw »ltt|7 t??l ^t^l C^ f?C^ i2fr5:^TC»T 

c^ftB nn (), c^ 0^9^ ^itTstij »jtc'^f 

Vi i?'«in '«t»T I ^tsrrc?^ 

*ff^«i-‘^5J9 c^tc*r? Vi 

^ c^tc*m V ^t»i I ^^5ci5^ *?*fiTci??r 

C9[^^ 9t1l1 m^1^t«1l ai^5CuR 
WK fwc^ ^tir ^tfl =^i?t5t^1 

I ^i$Btw^ %5 V9\ ^1 ^rtRpc^ 5? I — 

Cl“f ?ltfi(C^ I 

C^^\fk 

w Tf^ ^51 ^^5? 

y 

« »ll5ip^ «51 <a firot «rf%«3l nt® ®ftr5 <5 I 
^f»i ftiJtw ®t<i "W >ff^t»i« ojWfe *tt*i^ ^»j’i?’rftfi 
TfR ®firc» f^c>i w T'l^tspjs <af® »!®j flwi 
.a^? ^!?6 ^tc® frt« siw W ®tft9 offilc® 





'Q WIST 

01C^af ^tc»l >6 C«ftn’'IC? C»I f^c^ 

<*11^1 I *41^^ C54i nt«91 

^tH~t^t5J C=^ftC^fl ^tC“l, CW’Itft^ ‘^tCHl 

«rflrc»t^ ^m\ Sirt^ 

f^rssj ^T«T I ^C»T ^T»I 

ij1 ^tf1 ^z^l ^tft^1 

v4|^? iI^Slp'^r^T '®t»T ?9 1 

3I^3FC?I^ ^W\ 

f^?li ^tft Jltait^^t C*f'S^ ^t^T I 3[^^caFfl ^CEr< 'Q 

51^ f^zv\ 

5^1 I 'fltiji^f CT'^^ltfl sj^SOF'^f^T «lC5^^1|tC*f 3Fit^T^5l 

I 511 

5fc^i ^tz^ 5T^ ^1 

1 tfl^F flT^CJ? ^5, 

^t^«i ^^j5i 3^11 

c^t5i sj^iF^c^ 5n I «?% 

»ft«rt5t C^51 T(i^tc^ «i|^l5 

5rt^t5t?1 ^4i^fe 5ir*tOF^ »i*?.c^ 

3[5pi^1»r^c’? frf^^os 511 I 

1»T ’I'asi «4|^t ^tlFl 5rf^«fts? 

^'e^l orktft ^t»n:5i?i f^?j 

Tl (size '8 typevfl^) | 

^fj{5 ^zw^ '« ^sr5j8 mws <?n \ 

a c^m ^wn ajjwF ^?rt of^i 



*tt»R ’(ml 

’l?63f'«fil »r^ WCT? fW ^fNs I CTWf|*tt»|5t !?t»t 
»I^ ft(!^ 5[fC*t?I « 1*» S*tt^tP! WI1 I 4^ 

^fi!C»l ^?*f'ef»I ( parts ' »|^ WW ’^<!»!-^'!»J »tl1 nH 
45!; ’stftre ’Ptc^id ^<9 ^«n w i 

(M^ OTkrfs fVfjffll «nn »f1»|!| 

5it^ I »ii«(W'5: ^wPpf ?^r5 c’fl’itft 

m=(i Ji|95 'STt’t ^fi(=tt?i »iJn ((tr® CTl»rtfe *(fini 

»faR ’i^aK’i dtPire ?« i »i9?’i ■artss *115 9 k *n%'« 
'swc’iti CTt^tfl "aitfsul ffaJi ’ripn 9tf«it»i al’W 

'attn altcap I 

JIiaR »l1in WS 9? ^91 ®t»t I trtrs 9 99»11 

9^S if*! 9K^ I WW 9^9 ^1»I 91 ’ll? 9« 9J99T4 ^91 
Sfe® 9C9 I ’»t»I 91 atT9 9« 919919 ▼flcai 9|5»C99 fW9 9t? 
*'199 9?91 919 I 

95B3P«1»I OC9 91 i9ic99 ^99 919(1^® '«9t lUflR^C® 
6® 99®»! 9f991 9>Itlc® f9C99 99919 9^9 I 9l9lC® >19®f»( 
>I9t» 419 JTtfilC® 9919 W <991 9919 9l*l 9t9lC® 91C<9 

■sm fip®t9 9191C9J 4991 ^fS® I 

f 11<r 91 C5lS 91’nC9 91 <4^*1 ®151®lf? 9fir 
9|3F9 <fl»1(t9 «t1t® <8191 (f^tai ®l9lf99C® 9C« 91 9? ®(99l 

f?® f®(| 9C« 91 ’ntl^ «1»l I ®191 ▼f9C»t C9l9tf%OT9 l89tC® 
9|5R ^91 »ltt« 9(f99l 99 I 

C9l9lf| *I1»I9 ®191 fire 9C94 »(f99tC9 9^ 91^919 

^ 9tf9C»I <4®IS r99t9 RC99 W 9191 4{6® I fmft 



a ^tc»i c^ ?K*Tv^p!5r»j: ^«i:5^fic^t 

^Pr ^c‘»i' ^^f9\ 5R1 ^ti[i 

caflsrife^ ^fii^ wm «rt^9^ 
^?it '»r«?^*i ’fM <4^ -n^\^ iv*t^ 

^fc^ 1 

^titai f55( 5H1 8 C«f«<l 

^tf1 ^^C»! f^51 1% t 

d &tf^f5 ^n i^t5f$ s^nfe siT^ 

Elites! r^ '« "^Itc^ CW^t ^19 C>l'«p!C9J I 

^ ^1 ^r991 ^9Tt9 ^rtRc^l 

’ifilJiTC*! >!«l>9 5m I iil^’f ?[^®T 9l*t^C9f 

^ 9Ff99l ^tfTC^f'-iT ^'’.^■«M 9r»!i ^pf9^t9 

9^apc9 913 9stitC9 c^'l^nfe, fe3( 

'Q <ytfV9l 919 :»5191C'^ C^^lsf 9lf^ I ^19*1 C“fC9l^ 
9|3‘9'8f*T 91 9flitC9 ^ nuclei 9tf^C9 I nuclei 

91^ %«,Mt9C99 99 919919 9r9l 9l9 39? ^C9 9i^t9 9^r® 

UJ^ nuclei «f»1C^ C9W% 'ailf99l 9t^^9191 

91^^ I 

3K^«t9t9 OT*t 999i9rtC*99 «rT9CW 'e ^lC*?9 C9^9 9^1- 

fc 

^tc»n C*CT OTl^ft *tt»I^ '5l»I I 



mw\ 

^«lfw 

CTl’Itrs sf*' I ’IIII 

'5|t5im<r <*^t ''I’m sfC5’f'«f»i =" «!^c*''s 

C>!'«fit «ltfVW ’I’l* • 



ffM m >*— 

(j) «lf% 4K«W^* VXi (smoker) 

I '*’^' 

Rsict ^c«t ?iPiw ’!<itc*wi ’ll I 



« 'Stffl ’1t»R 

f ^ f It /jr »'t^ jT y ,«^>- ^ m ^ »*«..-■ ^ ^ >■ y\j’*r •^✓i/ i«/s< 

’isfWTt^ ’ll ails’; « CTl’itff siWPt^ 's^WC’ra 
iicfl Stw sfios 'srtft ^Tailc?? CTW ^scs cwfwfli 
aiJl ^caw S^cara I?, »I^'flf»ra^ i<sl6 5|1 t«sl5 
f ('®ts, ^■'rt® ^1 jSs) csts ^cs I lat cBttw 

«iffl ?;tr«l^5 ^tc5 lai^? c’(1»n aitii «aiai»t a;*!® Ntc® xisiS 

'«tlC5 I <*1 aisis tssls C5tS |1»IC5« aifr® »I?I35S «ttCS I C51§ 

an csail f«l ®t|TC® ^=1 S’) »toi | 

«) a|® ftil ^1 fftj:51 r,^z%i «®I* 

®® fifai CaiW^arfaiSCfa 'S'S^n* 5(la|ft5 Sail ^fs® I 

'SUSflllS ina]!; 9^1 JJ'SHI ^fs® art^tc® C®1^ "ttlS? 

wain %5 C^1«I1 aitu I <ill5 <<^18 5fl'51 fsart?rtfl1tt»11 IR? §»!* 
*HI ®t® I ii^tc® fl^?aitl8 |a| «5tc® f®| ip; iftcs I cailartfl- 
♦tWcafai ?fal9 fttSS ?t»I |®«1 ®HI*t IWt 

^^C»I ^tc»rt?; ^»(»ltfan ®® ®tni f®®? %1 ®t»I Cfail ait? an | 
(a) ?t*l fsi®t»iaiS*IS ( iiV-aas ajll Cfiai )—?t% ?tltl® 
inc?? ?c? ?i ?»[ 5 c? R*i 'SPi? ®!?c® an ntc? cn^ 

>ai. aiJlft ^lant? Sill ?TI I ?f1 aW^irft ®?1 Sfs® I 
><ia|t)8 ?®t? It® <ai?t ^C® ^af^®Pl “n^ ®an I iSt 

?icj?f®®? f ^1 ^ ajj-carlattfl %*fr5 ^1 a||?ci «lPm 

an^c® ntt? an fa® aft® alanf®?! ®R?i ?t^c® *ttn; i ««it 

»tfc®? 5tf?*ttc< f®aft ?1 «ncf ««?t ^in atsISC® 

®OI I >ll®4laftW ®t«? fisf i a i®®®® ?t?®® ?? I 


®iti( tfl ?»ni ?TOt» afftam i 




(8) ^ —c*rtM^ 

»i?ir^8i Rc® m I ^titc^r c^fli^t^tiRn:^ 

^fel ^R81 nT»I^ R^l C^fisitR 31(5 8C& 

dt^itfl ^rtj ^ni9 

vii^ 3J5[I5 iTiii ^c^?r 3itc^^ iiiTtft <^1^15 ^ti 



3j<jjwc*t R^3 i^ 8f® Ra! I ffewfe 

(3H5w^) ^ ^t^rr^icifl ^c«[j 9 jR(c»t 
^•TCiRi CTtaitfltRr ti^ ^ Rit «iif*lf»tt^?i^:ii^Pwrt 
3|t8 I Itsn^f « ?t%f «Wlt ^1^1 €fRK»f 

fernn to: ^ijn ♦fRWf ^Ffiwt #lt^ iWcv^ 










^tCJi I ^zi ^ 



fS^ 

«r« c^«Pi^ cnc>f f^f'5'5 

«t^U 5f<ff^ ^^1 I 

«ttc^ Vfl ^’T 

«1W 5?1 1 iSt^'r^T- 
«f5T ^Titr.ir^ CMC^ C^r?I1 C*?«^1 
cifsi^n ^^\i’^] n I 

(ij) (?^S11—^t?H1 C^lWf^ ^t5T5( 

W» ^t^TOT *f^H1 I ^ 

<1115^1 ^1 5t3I^1^ <21^^ 1 

C^rl^l Izal «FC9f <»fTpFC»l 

I 3155C1I! 





ut^ I >« fmwsi «fV5l JjiTf fttm 


• W f¥fl srt I 









II) Wi ’ll, 

c»tc«i wi tfttPii 

« SIMI <(rat»I I ^tc<i 


A 


dii^^ |fi( I 

(b) ^51— 

Iff ^51 ??< il) 5it;t1 

—Miller, Sladen, Benton. 

{») ^tai—C’llsitferTO^ 31^; 

apc^i^i ff 

^caifl n I ^tai ?^csi^i 

flc^ fla ^1 Nfir® fc^ 

ff i$Vs Ip® ff 1 ?la ?ti:^ 

^T’e?t^t?l ff "universar v£i^; 

ff ‘Canadian" 

^?r I ^f®2 ^zm ff (■»! cft5f 

5Tt^l «l*l? C^tJf ^13 

f ^1 Tf^C® <1TC?r I ^Cf? 3Tft® ®T^tC5 

C3l\3(tffll1 ^vs 

^pfk® I 

i?tfi 

f 91 9ttC5 fl:, Ii; ,, 

(>®) dt5Tf nisf-^sfwttn c^\k ’tt'IC99 C9 99 




^ 9 ^ I 

^5 '6 

c^i^tfl nt»TW9 ^nl^ f^r^ I 

^tStC3( «p2r ^t^i ftfti 

(t^mbossefJ) (comb foundation) 

^c»i I f^f% ’^♦r, art5)t%i 

C^t^ I ^titCSl vil^ v2f3?t^ C^t^<T^1 



fpa ^x ^.—<nVtt« I 


^tfe?ii (?i\5itflf^c^^i cJitOT ^Vs »ii^ cm 

«t3i6 I 

cm ni^s ^ i 

c»i^ws «tl% ¥fti:»r 

^fii5(t*t ^t^ri I 

C^Vf^ 5Jt4l (7rt«n ^ 

c^t^ I w ^- 

m, Vttr*! ^ ^ ^firc 

f^ CTiTO^ ^1 tfit^ ^^6tr®^ 






» » »• - -\ r r \ VA.^ ' - r ^..S-*'.' -|«w'*i,^,^^',-V,«V,»* 


t:ft^ »itaf f^’^t•l ^ft9i oi^TV'Qftr's afji^ 

mc?i I 

c^itw 

ir=^J I **Weed process foundation* ^Rs 

^c^«r5!^' w C5f?r I 

C^t^l I S^tc^t 

c^k ^t«c«i 

I ^15^ '5t»i I c>i'«r*^ c^ri^tfl^l 

vf?i^Tw *it^»ii tftfe ^t^c'o 

wtJ^i »i5^tcw ^*1^^ I 

^ (TftST^ Caf|s[Tfel 

cw'e^n i ' ??it^ cw ^le? ^•ff^ 

^t«f1 ^Tc5 caJlsitfeflt^ WO^ C*lW^ f^*<ft*i 

c^taj ^tc$ ^<fr^ c^it^ir^ c^Tc^ni ^tftm f^t^rt^f- 
l^c^ cnim^ta ^ftiri OTI 

Standard frame^fl^ TO sit^irtft ’JJF 'S ^^^ 
I?? I (£f<J(J[ft?f 0^5 ^tlc« 51? ?1 nt^ ^?, 

^{51^11 liil^pT^tsri ?n:?? w i 'sc?' 

“siWft ^'«p!C¥ ^Ftft?1 shallow fratne«i| 

?t?l ’Q ^f5»n 4^C?? ?C?? 

I ‘* 

♦W’l 5JS_ ’!*CW ft« sectionifl? vt I 




r , 

Secliontf|?| mw nt^C'O fV >o ^ >» 
f H I 

^9J!C5P pPiSn nCf?l ^tifC^ 511 sectionvfl 

^C515P§1 f 

C'^'tnc^i ^t^r, 

ft5p 3{'® ^t^If^I ^11^1 <21W CW’5(1 I 



fB:^ m = >—n«c*» iti c-iitftfs ^fiicitf i 


’if^ csfl5t¥«P[ ?|r5 lie?— 

*• 

Piw®: ’ITO5 %!? cstletc^ »ilw «(t’»1ii w CTuPi %tft 
«nc» sjapt xtvs ^f*ni w 

*(it^i vftrs fa I 'sta ai ftc" w.aa aaca ajjPcaa fw'fca^ 
aaaf^ai« a^ «tca (?i)5ta«fSi «t!inii ata i »P8a »iiattala 









0»1C? f 9 I W3l» '^Vs 

ftih. ^titc5i?i ^is^Prt^ C5t^ 

^ fm I 

n5 I 

^^5?I6 ■f'lT^t? 

fs^?! ^tfl 

(>>) 4^^fC^RiBf5f ^55 

#51 “Woiblett” spur embcdderij 
^9 »I^tCW ^51 1 W 
«]iw ^9 ^^16 

^^5 c^rc^ I c^ c^H c«i1»t(ft? ^t^- 

f,9 tf^K? j 

^1 ’«it»(*iB <(ic«^ T^m 4\9f 

v\^H\ em be (Icier 

I EinbeclderC^^ ’lU^^ 

fw?n 5rm^c»T 

cmi^ m ^Vs »ii^?ic’i «ni(S cmm 

^■st^ni ^fn?ii ^t?i I 



w? Wf 




«£tfr« ^ Bmn^ wir«c9T 

»ir« ’qt?! c«Ttc^^ 

^t^J ®t5T «Tt'« ^^1 

-81^1^^ I 'sc-q 3j^s{ c^ vn^ 

afjq^ ^c<qfe ^1^1 UV^ 'f’i \ 

<^fTs ^^vs 

^^jj:’q'>F‘i ^'iszm ^i< ^ ^Tf? fs^r.^ 

d|?Ffe s^tai C^5\^ C^t^TfST ^Iz^ i ^tcu^ ^iz^n 

5f^in I 

f%i5^ f^?i ^n*^i 

nta 5111 

»i^c«r ^\m'\ 'sqmt c»i^^ 

I ^ vii^te «t9! ^1% vt^l I 

»i?«5rf, oiVfc^^ ’rtR >6 ^t^i- 

'Q «t«rf^^ c^fP(r» ^TW I 



I Ift 

crjJF »tf^ Rfi firf^»ifel c^ t%, 

c»i^ ^fT?f »7:aimR5 f%5il. ^5c*ifS 'e 

^1 Pf, f^=^cir WT 

’siT^t^CSiST ^ijftfltCfSF 

^cH, f%i »T^»! <2rc?r^ »fc^fwsi^ wRf c^w ftc^ 

J 'BW «6^ *^1 i*l^t3l" ailtlJI C«15? »1> 

And heard great Argument 
About it and about : but ever more 
Came out by the same 
Door as in I went. 

*if% »ncw >a^ «?T5t® ’jiffl <«* •ltf««j’j4 ^ff« 

i^^ni c»«i iftfl—’ift »i'87»ni "st^i <r>t»i »n 
«CT CT «a f»WI l^n"? f^l^ Wtfs! ifl I 

»«t« »tfa'8 #1 '<tfii n'RMTi wtsf« 

«if««rel «r?ic« f|»i I f%Pi wtr 

^ Wl ^ <«»)K»I ^f»Hltt5!i «W ciW w Wpl 

Jurc^ em ^<111 f%r*i :• - 





^^8 


^ instinct never tells us its causes. It depends so little 
on an insect's stock of tools that no detail of anatomy, 
nothing in the creature’s formation, can explain it to us 
or innke us foresee it. These four similar crickets, of 
which only one can hurrow, are enough to show us 
our ignorance of the origin of instinct. 

Souvenirs Knlomologiques. 


^1:8^ :—The intelligence of 

insects is limited e\erywhere in this way. The acci¬ 
dental (liniculty which one insect is powerless to 
overcome another, no matter what its species, will be 
equally iinahle to cope with. I could give a host of 
similar examples to show that insects are absolutely 
without reatipning power, notwithstanding the wonderful 
perfection of their work. A long series of experiments 
has forced me to conclude that they are neither 
free nor conscious in their industry. They build, weave, 
hunt, stab and paralyse their prey in the same way as 
they digest their food, or secrete the poison of their 
sting, without the least understanding of the means or 
the end. They are, 1 am convinced, completely igno¬ 
rant of their own wonderful talents. Their instinct 
cannot be changed. Experience does not teach it, 
time does not awaken a glimmer in its unconsciousness. 
Pure instinct, if it stood alone, would leave the insect 
powerless in the face of circumstances. V'et circums¬ 
tances are always changing, the unexpected is 
always happening. In this confusion some power is 
needed by the insect as by every other creature— to 



teach it what to accept and what to refuse. It requirft!s 
a j(uide of some kind, and this guide it certainly 
possesses, Intelligence is too tine a word for jj. 1 
will call it discernment. 

Is the insect conscious of what it does ? Yes, and 
no. No, if its action is guided by instinct. Yes, if 
its action is the result of discernment. 

riie Falopjuus (mason-wasp), for instance, builds 
her cells with earth already softened into mud. This is 
insUiM't. She has always built in this way. Neither 
the passing ages nor the struggle for life will induce her 
to imitate the mason-bee and make her nest of dry dust 
.and cement. 

d'his mud nest of hers needs a shelter against the 
rain. A hiding place under a stone, perhaps, is surtl- 
rient at first. But when she found something better 
she took possession of it. She installed herself in the 
liouse of man. This is discernment. 

She supplies her young with food in tlie form of 
spiders. This is instinct, and nothing' will ever 
persuade her that young crickets are just as good. But 
should there be a lack of her farvouite cross-spirJer she 
will not leave her grub unfed ; she will bring them 
other spiders. This is discernment. 

Ip this quality of, discernment lies the possibility 
of future improvement of the insect. 

Souvenirs Kntomologiques. 



